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THE RKIHT HON. HARCOUKT JOHNSTONE, M.IT 

It is with chn-p rcgnT. that we itrortl tlu' death at the age 
of 4 «) years nl‘ rh»> Right Hon. Harr.mirt Johnstone, M.l'., 
Parliiinu'iitary Secretary of the Hepaiiinent of OviTseas 
Tnade and ex^oj^irin President of tin.'. Board of tiovernors 
of the Imperial tnstitnte since 1040 . 

He was educatetl at Eton, ami served in the CJreat War 
in the Kille Brigade and rm the staff in Prance and Belgium, 
afterwards returning to Buliiol ('olli-ge, Osfortl, and gradu¬ 
ating in tfjif). 

As Chairman of tin* Board of Govtiinors llarcourt 
Johnstone had a tpiick grasp of details, sweeping away 
unesstmtial element.s and arriving at the crux of the problem 
with unerring rapidity. I’he m(?etings at which he presided 
wore never tedious and no meeting i^viT ended without clear 
decisions having b(‘en reached and without his giving to 
the meeting and to the Institute wise counstd for future 
action. 

Harcourt Johnstone will be remembered at the Imperial 
Institute for his keen and friendly interest in all its activities 
both in its scientific and technical service.s to the Empire 
aixi also in its efforts to promote the knowledge of the 
Overseas limpire in this country. 




H. A. F. L. 
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Judging by the goitcral apjx'amnr.c of the satnph? the gatherijig 
jf the flowers had lieen left rather too late. It is usually ftmsidcied 
that, in order to obtain the inaxinimn pyrcdhrin content, tl»e con eel 
time hir harvesting is wlien or 5 rrjws of the disc florets are nptm. 
Ef the present sample of flowers had been gath«>red somewhat earlier 
it is likely that the amount of total pyrethrins would have sitowu 
some improvement on the figures rectinled aljove, blowers having 
the above total pyrethrin content would however he readily sah'ahle, 

Pyretlinim flowers grown in Kenya are the richest in pyn llirin, 
and are usually sold having a guaranteed total pyrethrin content 
of 1*3 per cent. 

Prior to the war Japanese-grown flowers varied from o“8 In i-i 
per cent, total pyrethrins, and were usually sold on a basis «if not 
less than 0-9 per cent, total. 

It will he seen therefore that the present sample of pyrethrum 
flowers represents a product of a satisfactory qtiality, and if flowers 
similar to these could be produced in quantity there should be little 
difficulty in finding a market for them. 


ARTICLE 

THE MARKING OF HIDES AND SKINS 

By J. R. FURI.ONO, Ph.D., A.K.I.C. 

Secretary, Imperial InsHiide Consultative Committee on Hides and 

Skins 

Since the quality of a hide or a skin cannot be judged with certainty 
until it has been worked in the tannery, it is evident that these 
materials have to be bought largely on trust. The reputation of 
the shippers in conjunction with a system of arbitration and com¬ 
pensation, based on working results, are the buyer’s chief safeguards, 
In addition to inherent characters, there are qualities dtqx-ndent 
on the trouble taken in preparing the hide for the market, and it is 
as an index to these features that marking is of most importance. 

This article deals only with dry hides and skins; the labelling 
of wet and wet-salted material is a separate problem. 

In the preparation of a dried hide faults may be introduced 
which are not apparent in the dry hide as sold by the producer. 
The damage due to knife cuts and gouging may not be fully revealed 
until the hide has been put into work, but more hidden still in the 
dry state is the evil caused by faulty drying. In faulty drying 
putrefaction takes place, and dthough in some cases this may be 
manifested by hair^p, blister or smell, generally in appearance the 
hide looks sound. Wien soaking takes place in the tannery, 
however, the putrefied hide-substance dissolves, parts of the Wde 
are lost, and the full extent of the damage is disclosed. 
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Much work has bet'n done by the veterinary officers in the 
Colonial Empire to improvf! the flay, the drying, and the general 
preparation of hides and skins, particularly in the replacement of 
harmful ground-drying by shade-drying and by the highly satis¬ 
factory suspension-drying, which was advocated as a result of the 
experiments jilanned by the Imperial Institute Consultative Com¬ 
mittee on Hides and Skins and carried out in Kiuiya in 1932. (Sec 
this Bui.i.ktin, 1934, 32 , 41.) Progress has bi’eu made and sus¬ 
pension-dried hides, which are far more reliable than ground-dried 
hides, are recognised as such by the liightu' price which tanners are 
prepanid to pay for them. Since a good looking ground-drii'd hitle, 
although it may he faulty, cannot be distinguished on sight from a 
shade- or suspension-dried hide, advantage has been taken of this 
position by the unscrupulous dealer, thti inferior type being mixed 
with the superior hides and the wfiole lot sold under the ilescription 
of shade-dried hides. The result has bemi that tanner.s, having 
been caught in this way once or twice, lack confidence in consign¬ 
ments offered as shade-dried. On the other hand, if they w«!re sure 
of gidting suspension-drie,d or sh.idt.'-dried hides throughout the. 
consignment they would happily pay the full value of such hides, 
whereas with the knowledge that tlie v«iW‘l tuny be mixed, the 
natural tendency is to covt'r possible loss by a lower price. In this 
manner, witli 8U|ierior preparation failing to secure the incri*ased 
remuneration to which it is entitled for the additional labour 
involved, the reaction of the native producer is vtrry often one of 
opposition to the improvetl methods advocated by the autliorilies. 

This handicap to the gixid work done liy the Veterinary Depart- 
ment.s through the lack of saft'gtiards in marketing became so 
apparent that the Consultative C.oinmiltee on llitles and Skins 
considered very carefully the cpiestion of certification and marking 
in this connection, 'flu* mtmibers were convinced that to ensure 
permanent advancement in the industry a system of marking hides 
and skins was essential and formed the basis for future development. 
It was laid down that the marking must be sufficiently permanent 
and tamper-proof to be easily recognised when the hides finally 
reached their destination, the tannery. 

The marking which is recommended consists in placing a three 
letter mark oh the hide or skin at the time of its preparation, to 
denote (t) country of origin, (a) district of origin, and (3) method 
of drying. 

The advantage.s of indicating the country and district of origin 
are obvious,^ For instance, a consumer finds that hides from a 
certain district are consistently good and suitable for his purpose. 
He therefore demands that sort, and the official mark is a guarantee 
to him that he is getting what he has asked for. In this way the 
district producing the best hides will establish the best remtation, 
and this, reflected in price, will recompense the district that takes 
the extra trouble involved in good pri^iaratkm. At the siune tifne 
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faults in hides can he, traced easily to their stnure wluii tint district 
is shnwii niJ the liifie. Hides may he permanently daniaj'ed in the 
cleaning operalien by ganging. A case of this naltsrc tH-currecl 
recently and coiicrTned two consignments from Kast Africa, some 
parts rtf which were damaged and others soninl. The p,iper labels 
which had heeti stuck on the hides at the time of pn-paration were 
mostly destioyed, while those remaining were illegible or very 
dilliciilt to read. If the hides had all borne a permanent mark 
indiciiting tlu.^ rlistrict of origin, the fault conhl have been referred 
hack with ease to the appropriate authority. 

Another recent case when' marking would have been of great 
assislaiiee was one in which goat skins sold a.s shatle-dried were 
fuimc! to contain hailly dried skins, which were no doubt sun dried 
skins fraeidnlently inclnded. la tins instance marks would have at 
onct! disclosed the insertion <if skins contrary to the description of 
the consignment. 

The nietliod of drying should, as indicated above, be .shown in 
order that the tanner may have a guarantee, distingui.shing between 
(i) shade-dried, (2) suspension-dried on frames or other structiires 
in the sun or open, and (3) ordinary sun-dried on the ground. 

At first sight it may appear that in the marking of hides we 
have a method of labelling each hide with a direct value sign of its 
quality. In urpng the adoption of marking the Committee has 
not advocated it for this purpose, but, as slated aliove, for the 
recognition of (i) origin, and (2) method of drying, Thi'se are 
indirectly an index to quality, and of paramount importance to 
the success of any improvement scheme, but marking with a gradi- 
number or other sign of specific quality has its disadvaiitagi's, and 
there are strong objections to it. 

The Committee has on several occasions considered at length 
the question of grading, and is strongly of the opinion that any 
attempt to mark hides with a grade at the up-country buying 
centres is inadvisable. The buyers and collectors at the.se places 
are unlikely, through lack of knowledge, to have the sKime standards 
of grading as the shippers, and discrepancies owing to this cause in 
the parcels received % the consumers will lead to trouble. One 
very important aspect of a mark is that it shall be definite and 
untampered with, so that any subsequent correction of up-countn? 
niarking by alteration or cancellation at the port of shipment wiU 
give rise to suspicion when the hides reach the buyers, and the 
system will fail to achieve its purpose. At present the shippers 
are responsible for grading and compensation for shortcomings, and 
they cannot be expected to shoulder the obligations arising out of 
grading which has been done outside their control 

The r^uirements in detail of a mark placed on a hide or skin 
are; (i) it must be masonably easy to apply at the time of prepara¬ 
tion under the conditions of the district in question, (a) the letters 
forming the mark must be permanent to the extent of feeing clearly 
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readable when the goods reach the hands of the tanner, and must 
be capable of surviving re-troatmcnt or arstinication, and {3) the 
mark must be of such a size, and placed in such a position, that the 
value of the hide or skin is not impaired. 

Marking by means of ink and stencils or rubber stamps is not 
satisfactory. In the first place such marking is impermanent and 
very liable to obliteration. Secondly, the surface of the hide is 
more or less wrinkled and not suited to receive the flat face of a 
.stencil or stamp. Further, the fatty nature of the hide is against 
the use of ink. 

The application of lettering with brush and paint has many 
disadvantages. The letters must be large to be easily read, and 
above all it is a method that could easily be used by an unauthorised 
person. 

Adhesive labels are, highly unsatisfactory in view of the extreme 
ca-se with which they are destroyed or become illegible. 

Tie-on di.scs of plastic material or compressed fibre, while pro¬ 
viding a means for carrying a very easily-read mark, are readily 
detached and interchanged, so that their value as a guarantee is 
negligible. 

Metal discs and the use of wire for attaching labels are to be 
avoided as they may cause staining, cutting of the hide and trouble 
to machinery in the tannery, to avoid which extra labour is required 
to remove them. 

Th(‘ methods which are of practical value and call for considera¬ 
tion are semi-perforation stamping and hot branding. 

Dry hide.s and skins an* diflicult to mark with an impression or 
perforation owing to their toughness, although in the gretm condition 
such a mark can be easily applied. In general the application of 
the mark is required on completion of the drying and preparation. 
In the experiments conducted at the Imperial Institute in conjunc¬ 
tion with tanning firms represented on the Committee, dry hides 
and skins were therefore employed. 

The impression or semi-perforation mark can be applied by 
means of a machine or a hammer fitted with dies. The machine 
effectively carries out the operation, but it would be expensive for 
general use, such as in African up-country districts. There are two 
different typos of dies for use in the hammers, and the hammers 
vary somewhat in design. In the first illustration (Plate I) one 
hammer, a *' spike hammer," is shown with letters (A B C) which 
are a series of points, while in the other hanuner head the letters 
(B S P) have unbroken lines. Pieces of skin showing the impressiem 
made by each t5jpe of die are seen in the illustration. The dies are 
" loose fitters,". i.e. each letter is a separate die, and fits into a slot 
in the hammer. The letters are | in. high, the size recommended 
by the Committee after careful considaration. 

On a dry hide conriderable force is need^ in the liiow 

to make an im|n«8sion, and if too-heavy-tto-lma^^er'^ 

8 .. 
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inclined to cut out pieces of the hid»% which fall away and leave the 
letter indistinct. For this r(;a.s<w the spike liammer is pn’ferable. 

The use of small circular or triangular holes, aiJplied by hammer, 
machine, or other device, as a system of identification is ojjen to 
the objection that such marks are not distinctive, whereas letters 
can be allotted by common agreement as distinguishing marks fur 
specific countries and districts. 

In the tests carried out at the Imperial Institute branding with 
a hot iron proved to be the easiest method of marking, and the 
mark was undoubtedly the most-cleariy-reati one of all those con« 
sidcred. In the illustration a two-letter brand is shown, and the 
outstanding cleaniess of the mark in comparison with hanimer-made 
marks is apparent. Moreover, tlie legibility of the brand mark 
persists throughout tht^ wet stage.s in the tannery whereas die 
impressions are not so easy to read under such conditions. It was 
found that the best way to apply the brand was to touch the hide 
lightly with a fairly hot iron, just buniing the Wde substance. 
Excessive pressure and great heat should not be applied as this may 
result in an indistinct burnt patch or hole. 

It is considered that a three-letter mark will, in general, be 
sufficient, and this can be imparted by one brand or hammer, but 
if it is found necessary to apply four letters it will be found more 
practical to use two two-letter brands or hammers. 

Branding may take longer to apply than hammer stamping, and 
it has been suggested that the provision of fire for hwiting the 
branding iron may be difficult in certain areas, but the advantages 
of the method make it worth while to incur the additional trouble 
of providing the necesssary material. 

Branding is the most satisfactory method of marking cattle 
hides, for which the spike hammer is not completely suitable. For 
sheep and goat skins branding may also be employed, but a spike- 
hammer impression can be successfully applied to these less tough 
materials, and as it is satisfactory, it will probably be found prefer¬ 
able to use this method for skins. 

The position on a hide or skin in which the mark is placed is 
of great importance, as it is necessary to avoid injuring prime parts, 
The letters, which are | in. high, should be applied on the flesh 
side at the top of the neck or cheek, or at the end of the shank, 
along the edge and close to it. In the .second illustration (Plate 11 ) 
a hide is shown which has been well taken-off, and four |X)sitions 
suitable for the mark are shown. It serves as a guide to the 
underlying principle of choosing as the marking position a part of 
the hide most likely to be trimmed off in the tannery, and therefore 
avoiding damage to material that will form leather. If the head 
portions have been removed, as is usually the case with Colcmiid 
hides, the alternative positions on the shanks may be used. 

Under_ the conditions of necessity existing during the war. 
Empire hides have entered tanneries where they were uid^nown w 
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had not been handled for many yttars. Great satisfaction has been 
expressed at the improvement achieved in the preparation of certain 
classes. In the post-war market of unrestricted competition it will 
be necessary for thosl^ hides to maintain this advanoi in quality, in 
order to obtain a satisfactory position on the world’s markets. To 
this end certification by marking will be a valuable adjunct to 
improved preparation. 

The plates are from photographs made by Mr, H. J. Broughton 
of the Imperial Institute. 


NOTES 

Retirement of Dr. S. B. Chandler, OJB.E., D.Sc., A.E.C.S., P JbJ.— 
The Institute lost the services of its most senior scientific officer 
on March 17, 1945, when Dr. Chandler, the head of the Plant 
and Animal Products Department, retired on reaching the age of 
65, after 41 years of sorvici', a period which lues include<i the Imrdcn 
of two world wars and has seen gu-at developments in the work 
of the Institute. 

Chandler was educatetl at HI. Olave’s, Southwark, and the 
Royal ('ollege of Science, London, obtaining First Class Honours in 
Botany in the B.Sc. examination of the Lmulon University, of which 
he became a Doctor of Sci»'nce in 1905, presenting a thesis On the 
Arranj^ement 0/ the Vascular Strands in the “ Seedlinf’s ” of Lepto- 
sporanftiate Ferns. 

From 1902 to 1904 ('handler worked as an JissistJint in the 
Department of Botany, British Museum (Natural History), and 
during the latter year wa.s also Lecturer in Botany at the Birkbeck 
College. He joined the staff of the Institute in 1904 as Senior 
Technical Assistant in the Colonial and Indian Collections, receiving 
promotion to the post of 'lechnical Superintendent in 1909, and 
taking charge of the Department in 1911. 

When that notable development in the organisation of the In¬ 
stitute, the establishment of Technical Advisory Committees, took 
place in 1916, Chandler was appointed Secretary to the Committee 
on Timbers, and to the Committee on Silk Production. The results 
achit'vecl in subsequent years by these Committees are amongst the 
outiitanding successes of the Imperial Institute, and are in no small 
measure due to tlm ability of the Secretary and his tireless interest 
in these subjects. 

Chandler also served as Secretary to the Special Comnatteea ok 
T imber and Paper Materials, and on Jute, Cotton, Wooi and other 
Fibres, which were formed under fibe Indian Trade Eaqwry aod 
functioned from 1916 to 1922. . i?; 

Chandler’s wide and aociuate loaoKdedge andMturel ji^^ 
as a teacher found highly 8u<k:easfylAppiCati(^;.#Aa‘|i^^ 
additiem to mafiy 
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Empire countries and economic products, he held the post of 
Instructor in Tropical Agriculture and Products in the African 
Tropical Service Course which the Colonial Offita* arrangetl for 
Colonial Administrative Officers. 

To meet the requirements of the last war a s{wcial sectioti, the 
Technical Information Bureau, was .set up, which eveittually became 
known as the Intelligence Section. '!’o this section ChandliT wa.s 
transferred in 1917, to become the head in iqrS, a post which he 
held, lattiiriy with the title of Vice-Principal, tintil iq.Vn wlicn he 
was appointed Principal of the Plant and Animal Products Depart¬ 
ment, and Secretary to the Advisory (‘ouncil. 

In addition to other .scientific pajX'rs and articles, Cfiandler 
was author of the book The Useftd Timbers of the lirUish Empire 
and joint author of The World’s Commercial Producis. He served 
on numerous committees outside the Institute, including the 
Cinchona Sub-Committee and the Colonial Housing Research 
Group, set up by the Colonial Office, and on others formed by the 
Empire Marketing Board. 

He was elected a Fellow of the Linnean Society in 1904, anti has 
served as a member of their Council. 

His long work at the Institute was rewarded in 193B when ni.s 
Majesty conferred on him the decoration of an Officer of the Order 
of the British Empire. 

Throughout his life he has shown intense^ interest in military 
matters, and was associated with the University of I.ondon Officers' 
Training Corps for twenty years. He servtttl as an officer cadet 
from 1909 to igia, and in 1914 was gazetted .'cs Second Lieutenant 
for service with the Corps. He was promotiu! to the rank of Major 
in 1926, and re-signed in 1931. 

During his years at the Institute he vi.sited the West Indies, 
British Guiana, Newfoundland, Canada, Cyprus and Egypt, and 
was Rapporteur for the Department of Overseas Trade at the 
Congr^s International du Bois et de la Sylviculture, at Paris in 1931. 

In leaving the Institute, Dr, Chandler takes with him the 
sincerest wishes of the entire staff that he may enjoy many richly- 
deserved years of recreation and haf^riiriesi. 

inie Present Posidon of Tniif Oil Production in the Empire.—-In 
view of the fact that China was the only source of tung oil in 1917, 
the Imperial Institute instigated cultivation trials in that year with 
tung trees { Aleurites fordiij in a few countries of the Empire, but 
the results ohtainal failed to supply much evidence as regards 
suitable localihtei im the cultivation of these trees. 

In igaS further efforts to produce tung oil in the Empire were 
imide by Dr, L._A. Jordan, Director of the Paint Research Station, 
Research Association of British Paint, Colour and Varnish 
vtetem,. a^ also by the Director, Royal Botanic Gardens, Kew, 
®uppMe8 of Florida tong seed {A.fimdif^ were dtsbributed. 
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The following year the <}uestion was taken up by the Imperial 
Institute Sub-Committee on Tung Oil, on which body both the 
above authorities are represented. By means of grants made by 
the Empire Marketing Board, the Royal Botanic Clardcns, Kew, in 
collaboration with the Imperial Institute Sub-Committee, were 
enabled to send out during 1929 to 1933, with a view to further 
cultivation trials, supplies of seed of both varieties of tung trees 
{A. fordii and A. moniana) of Chiru'se and Florida origin to many 
parts of the Empire, where climatic ami other conditions appeared 
suitable. 

The results yielded by the scries of trials so started were very 
varied and in matiy cases disappointing. In a few of the countries 
the tests showed that tung trees will thrive, and the production of 
tung oil on a commercial scale has already been started in some of 
them, namely in Nyasaland, Burma, South Africa and Australia. 
These industries are still young and are only just being developed. 

In the following paragraphs a resume is given of the present 
position of tung cultivation in those countries showing th(! most 
promise. It must however lur pointed out th:it such progress is not 
due entirely to the trials instigated by the Impi'rial Institute Sub¬ 
committee on Tung Oil and to the financial assistance retuiered by 
the Empire Marketing Board, although such encouragement has 
been a contributory factor. In some countries private enterprise 
has been rcsiwnsibie for a part of the results. For more detailed 
accounts of the many trials conducted throughout the Empire 
reference should be mad<‘ to articles on '* The Expi>riinental Cultiva¬ 
tion of Tung Trees in the Empire " in this 1932, 30 , 24, 

and " Empire Production of Tung Oil," hy L. A. Jordan, in the 
Journal of the Royal Society of Arts, 1935, 83 , 539, as well as to the 
publication of the International Institute of Agriculture, Rome, 
entitled " The Tung Oil Trees ( Aleurites) and the Tung Oil Industry 
throughout the World ’’ (1938). 

Union of South Africa.—Ixi the Union tung cultivation had 
proceeded so far that in 1939 the South African Tung Growers' 
Association was formed. It has been estimated that in 1944 there 
were 130,000 trees in the Union, mostly in Natal and the Transvaal, 
and in addition about 100,000 in Swaziland. The crop in 1939 
yielded 15 tons of oil and in 1943 270 tons. Research work on tung 
cultivation is being undertaken at the Sub-tropical HortkultttrBd 
Research Station, Nelspruit, Transvaal. A miU for crushing the 
seed has been erected at Germiston. 

British East Africa .—Cultivation trials have been carried out 
in several places in Kenya, Tanganyika, Northern Rhodesia and 
Uganda, The results obtained were reviewed at an Agricultural 
Research Conference held at Amani in. 1936. In Kenya, A. fordH 
was found not to be generally stated w 
Sotik, gave promising results. . In the 
South Hightods of Tanganyika iui 4 i 


tule A.mo«tmam<^ 
Weit«p Premnee lid.; 



i6 BULLETIN OF THE IMPERIAl. INSTITUTE 

were obtained. In Iringa Province the tests were unsatisfactory. 
Both in Northern Rhodesia and in Uganda the trials endetl in failure. 

For the last lo yeans or more experiments have been in progress 
at Amani Experiment Station, mostly at the trial grounds .it 
Kwamkoro. By 1937, 100 acre.s were untler A. nmniana at tlii.s 
station, and in 1940 these trei’S were rt'ported to In; making satis¬ 
factory progress. The Imperial In.stitvUe is not aw.ire that lluire 
exists any tung oil industry in East Africa. 

Nyasaiand .—Considerable progress has been made in Ny,is.'dand 
towards the establishment of a tung oil imlustry. Late in lo-pi a 
Tung Experiment Station was opened at Chisawann, (’holo, for 
which purpo.sc a grant was made l)y the Coloni.’d Development 
Fund. At this Station a sehenie cultural exjKTiment.s is now in 
progress. A Tung Growers' Association w:is formed in 1938. In 
1942 a factory was in operation for the first time, where oil is 
expressed from the seeds. The original trials and plantations were 
of A. Jordii, but of later years A. moniam, which has !)een found 
to thrive better, has become more popular. Most of the pl.mt.ations 
are situated in the districts of Cholo, Mlanje, Blantyre and Zotnlm, 
The acreage under tung trees in 1943 was 6,847 acres, where.!,s in 
1932 it was only 51 acres. The year in which most increase in 
acreage was shown was 1939, when 4,401 acres were under this 
crop. This acreage was over twice that of the previous year, In 
1939-40, 35 tons of tung oil were shipixid to Australia from Nyasa¬ 
iand. 

The Post-War Development Committee, according to its Interim 
Report No. 4 (August 1944) considers tung offers the best prospects 
for large-scale development of another permanent crop and hopes 
at an early date to put forward proposals for assiatii^; development 
designed firmly to establish this industry as quickly as possible. 
The Committee understands that the Nyasaiand Government b 
investigating the growing of tung trees by the natives in the 
Northern Province. 

India .—^A number of experimental trials have been made in 
various parts of India, particularly in Assam, Bihar, Bengal, Coorg 
and Mysore, In the first two districts A. Jordii has been success¬ 
fully grown on small acreages, especially on tea estates in Assam. 
In the other localities mentioned the climatic conditions appear 
more suitable for A. moniana. No large-scale comrnercial under¬ 
takings appear to have been started. In the opinion expresvsed in 
1940 by the Industrial Section, Indian Museum, Calcutta, based on 
a study of the results of the trials carried out in India the possi¬ 
bilities of a tung industry in that country are considerable. 

Burma .—Quite promising results have been obtained in Burma. 
In 1938-39 there were five commercial firms owning estates, wh^ 
4,800 acres had been planted. These companies contrefiled a 
further 700 acres owned by tihe local peqple. In addition the 
Fcr^try Department had assisted Chiefs to plant 750 acres. In 
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the Kcngtung State 2,tioo aca'S were undf.T this crop, but it is not 
expected that more than a very small percentage will yield successful 
results owing to unsuitable soil and lack of attention. By the end 
of 1939 it was estimated that 10,000 acres in Burma would have 
been planted with tung tre(‘s, excluding those in Kengtiuig. During 
1938-39, 62 tons of tung seed were exported. On one estate a 
crushing plant was being installed in 1939. 

One of the chief companies operating in Burnna is Tung Oil 
Estates Ltd., with an testate of 5,000 acres. Originally this firm 
planted A.fordii but later, owing to the limited succe.ss with that 
variety, A. montana was largely introduced. 

As Burma is .still largely under enemy occupation more recent 
information relating to this young industry is not available. 

Atidmlia .—New South Wales and Queensland are the two 
states in the Commonwealth where the most promising results have 
been obtained. Several companies have been formed to produce 
tung oil. In Queensland two estates owned by Queensland Forests 
Ltd. in the districts of Innlsfail and Johnslotu; Rm^r have been 
established for the j>urpose of demonstrating the possibility of 
growing the multi-cluster type of A.fordii on a commercial scale. 

During the years 1937-40 lung Oil Mills Ltd. distributed in 
Nevi^ South Wales 140,000 trees grown {rniii sp<?cially selected 
stock, and it was anticipated that a furtlu.'r lou.ono would be 
planted by the end of 1940. There were between 500 an<l 600 
growers of tung in New South Wales ami Queensland in 1940, with 
some 250,000 trees planted. In 1939-40, 207 acres were producing 
seed, and 836 acres had not reached tliat stage. About 19 tons of 
oil were prepared. 

Nm Zealand.~-'\'\ih Dominion has been very unfortunate in its 
experience with the cultivation of tung trees. During 1930-34 
about twelve different companies were formed to exploit the pro¬ 
duction of tung oil. The acreage under this crop was extended 
rapidly until 1936-37, after which it declined more rapidly until at 
the banning of 1942 it was only 29 acres. The following table 
will indicate the rise and fsdl of this potential industry. 


Ymt, 


Aitm, 


* 93 *-sa 
J9S4-3S 

1935- 36 

1936- 37 

*9.37-38 

*938-39 
*939-40 
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4.780 
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3.577 
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4.403 
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The first trees were planted in X931 mostly from nursery stock 
raised from Florida seed. The trees on no estate up to 1936 had 
grown vigorously enough, or had produced fruit in suffii^t < 
to indicate that a successful industry could he 
failure of tung in- New Zealand 4 i aaorilied by thii* 
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Division to the planting of the trees on poor soil and in unsuitable 
localities. When planting was first started in this Dominion it was 
thought that, judging from condiliotjs prevailing in thost? parts of 
China where tung trees grow, they dkl not require gcx)d soil. In 
this belief the tung tiil companies were started without waiting 
for the results of experimental plantings. By now the cultivation 
of tung trees in New Zealand has practically cea.'wd. 


Timhfirs of French Equatorial Africa, - rhe knowledge gained 
during the twenty years jirevimts to the war of tlw practical ({ualities 
of the timbers of tropical Africa, especially West Africa, has been 
of great assistance in selecting woods siiiteti for service piirpo.stf.s. 
Many succe.ssful ap{)lications of the timbers have brought a number 
of valuable species to increased public noticr* and have aroused 
interest in them which will no doubt survive tlie war. Through 
the courtesy of M. Georges Monod, of tin* Mission des (Tdonics in 
London, the Imperial Institute has received a copy of a publication 
entitled JVo<ic« sur les principaux bois de I’ Ajriqm liquaittrialt 
Franfaise, prepared by the Service des Eaux, Forfits et Chasscs 
and issued by the Government of the Territory, which djaws 
attention to the timber resources of a region which jxjssesscs many 
notable species. In an introduction M. Quint points out that the 
trees rarely occur in pure stands, and that in comsequence it is 
necessary to make careful .sjdection of species for particular needs. 
As an aid in such selection tlui brochure gives a list of the principal 
timbers of the country comprising only those species likely to be of 
value to the user and known to occur in sufficient quantity to 
support a trade in them. The timbm are quoted under their 
commercial and botanical names, and their ret^pective we^jjhts ore 
indicated by figures of mean densities at 15 per cent, mdsture. In 
subsequent sections the timbers are classified according to their 
recommended uses, e.g. for cabinet work, joinery, general carpentry, 
plywood, turnery, carving, engravings waggon and carriage building, 
rifle stocks, oxipere^e. The g«ieral characters of the classes are 
briefly indicated, and the density and colour of each timber are 
stated. 

The forested aria* concerned ^ lie within the rain forest belt of 
west and west-central Africa and include the valuable forests of the 
Gil»ooh. The timbers mentioned naturally include several familiar 
fti"fteunrin« in British West Africa: acajous (mahoganies, from 
iqjidis U Ehajm and /Entandrophragma), azobe (ekki, Lophim 
bidik (abura, MUrap/na stipulosa), iroko {Cklorophora 
limbo (sdara, Tmninedia sttperba), noyeis du Gabon 
walnut, Lovoa Maineam), movingui (ayah. Disimtonatdhu$ 
may be mentioned in this connection. Olmumi 
^gahocm or ^beon mahogany, Auooumm Uainmna) however is 
almost exduriveiy a Fren^ sp^es, and oisuga (Soesof^^ 
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ensis), tulipier du Gabon {Spalhodea campmulata), zingana {Cyno- 
metra sp.) and several others mentioned as commercial timbers are 
also typically derived from French sources. 

S. E. C. 

The Eelatiooship of the Diameter of Denis Roots to the Botenone 
Content.—In the commercial exploitation of Denis roots one of the 
questions which had to l)e decitled was wlnrther the whole of the 
root system should be offered for .sale or whether only roots of 
certain diameters should be market<!d. In normal times the roots 
with a diameter from 8 to ^ in. are prefi>rred in commerce. From 
the results of histological studies of the plant and of chemical 
analyses of the roots the conclusion has been drawn that for any 
one clone the fine rootlets contain relatively little rotenone ; small 
roots (from 2 to 5 mm. in diameter) are generally richest while the 
rotenone content decreases progressively as the small roots thicken. 
In making this deduction it must be pointed out that only the 
diameter of the root is taken into consideration, hut not its age, 
although in the root system of a .single plant, roots of the same 
diameter may not necessarily be of the same age. As a contribution 
to the evidence in support of this general conclusion a paper imtitled 
*' The Relationship of the Diameter of Denis RiKits to the Rotenone 
Content " by G. T. Bray, F.K.LC., Plant and Animal Products 
Department, lm{)erial Institute, has recently bi-en published in the 
Journal of the Society of Ckemical Industry, 63 , 3H4. The 
author has tabulated therein the results of the chemical exainination 
at the Imperial Institute of a numlnT of samples of lim{>iri!-grown 
Derris elHptka roots of varying diameters. Some of the.se results 
have already been published in this Bulletin, 1940,38,153. This 
additional evidence indicates that usually the thinner roots are 
richer in rotenone than thick ones, and thereby further supports 
the opinion generally held. In the case of .some samples the very 
fine rootlets were found to be not as rich as those which were 
somewhat thicker but which could still he classified as thin roots. 

The BfiCaot of Inart Dust* on the Hide Beetle.- -Dr. J. A, Kitchener, 
of the Imperial College of Science and Technology, London, has 
recently carried out, in collaboration with Dr. J. R. Furlong, of the 
Imperial Institute, some tests on the efficiency of inert dusts against 
the hide beetle {Dermesies vulpinm), Such dusts, consisting of very 
finely divided hard mineral ^wders, have already proved effective 
as insecticides for use on grain and similar foodstuffs. 

In a dry atmosphere the dust exerted a small but appreciable 
effect on both larvae and adults, but the'^}ecies proved remarkably 
resistant to desiccation in comparison with mt»t of the pests occur- 
rir^ on stqred products. Tests ware also made wldh the m 
pieces of hide folded hair side jla, under htltaid cdd^titms, i-jm. 
pieces were dusted inside and left 
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tests being run nt 26 '^ and relative hmiiiditcts nf 50 per cent, and 
90 per cx’nt. Under these conditions t hi* etfert of tiie dtist was not 
strong enough to produce an appreciable ninrlality rate, altlmugh 
it acted as a detornuit, the hair .si<le of the tre ated pieces remaining 
free from any oliservable damage. The undusted side of the treateti 
pieces, and both sides of (he untreated pieces, were attacked. 

It is apparent that the (le.sice:iting actioii of (he dusts is not 
stifficiently strong on these insects under humid coiiditiotis, such as 
thos<; tiirnugh wliich hides may travel, for this tyfH! of insecticide 
to lie of promise for application to hides and skins. 
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the preparation of this vitamin from beet pulp or other pectic substances, 

New Facts About Baoka^ng and Stening Dehydmted Foods. Food 
Industr., 2944,No, 9,76*781 las?. , ^ 

VitaminContmtedDshy^m Snect of Packagl^ 

By D. G, Hebeilihi aad 1 #.: E. ^Smn 

Ed*, 1944, ^ No* 10, 912*917. 
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Bevaragas 

Report on Cocoa Control in West Africa, Statement on 

Future Policy. Cmd. 6554. Pp. lo, oj {London ; ILM, Stationery 

Onice, 1944.) Price A report from the Advisory EntonirdogiHt«* Con¬ 
ference. 

Some Soil Helaiions of the Root Syistem cd Cacar». I**urther Hrsulti! of 
Investigations in TrinhlatL By 1C Hardy. />o/j. /rm., 1944, 

No. to, i84“t95« 

Witches' Broom Disease Investigations. VI 11 . OhservalionH on Fan 
Broom Formation and I-oss €>f Pods at River fCstate frotn SeptemtHJt 194a 
to September 194=^. IX. Loss of VmU at River Estate. RenwHs to April 
1944, X. Lc 3S8 of Pods in LC.S. Cknies at River Estate during 1943. By 
R, E. D. Baker and W. T. Dale, Tmp. 1944, gli No. 9, 170* 

170. 

Some Pn)!>lems of Cacao Fermentation. By E. C. Humphries. 

Agna., Trin.t 1944. 8L No. 9, 166-169. 

Annual Report of the Indian Coffee Board, Bangalore, 1943-19^* Pp. 
ai, 9| X 6i. (Bangalore ; Indian Coflee Board, 1944.) Price Aa. 8, 

Annual Report of the Coffee Research and Experiment Station, Lyamungu, 
Moshi, Department of Agriculture, Tanganyika Territory, i<k 1943. Pp. 9, 
9 l Salaam: Government Printer, 1944.) Price 50 cents. 

Control of Coffee Thripa (Diarihroiktips coffia$ mlliams). By A. R. 
Melville. Coffee Brd, Kenya Mthly. Bui/., 1944, 9 * No. 107, 

A Policy for Improved Husbandry on Coffee Estate. Hi?cm«mriide<i by 
the CoSee Himarch Committee, Coffee Brd. Kenya Mtkiy, Bull., 1944, 9» 
No. 107, 119-iai. 

A Note on the Cost of Rooting Cuttings of Coffea amhka. By S. M. 
Gilbert. E. A ft, Agric, 1944, 10 * No, a, 109-no, 

La Taille du Cafeier Hobusta. By J. H. l*oskin. BM. No, 31, 
J.N.E. yf.C, Pp, 59, 9i X 6. (Yangamhi; Institui Nuikmul D.»ur I'Etude 
Agronomique du Congo Beige, )t94«.) Price 6a Fr. The pruning of Robusia 
cofiee. 

Observations on the Root-Systems of Robusta Coffee and other I roptcal 
Crops in Uganda. By A. S. Thomas. Emp. J, Exp, Agtie,, 1944, Jj|^ 
No, 48, i9x-ao6. 

Annual Report of the Tea Research Institute of C,eylon for 1943, Bull, 
No. 2$. Pp. 64, 9J X 6. (Talawakelle; Tea Research Institute, *944.) 

Tea. Memorandum Relating to the Tea Industry and the lea Trade of 
the World, By E. D, Morrison, Pp. 99, 9^ x 7L (I-ondon r International 
Tea Committee, 1943.) 

Studies in the Yield of Tea: Part V. Further Exfxsriments on Mantirial 
Response with special reference to Nitrogen, By T, Eden. Emp. /* Bstp. 
Agfio., X944, 18 , No. 48, 177-190. 


Oevealfl 

Disinfection of Cereal Seed. By R. M, Nathrass. E. Aft. Agne, 
X 94 i. 10 , No. 2, 72-74. 

Report on the Marketing of Rice in India and Burma (AbHdfed Edibion), 
Marketing Set. No. 37. Pp. 79* 9I x bj. (Delhi i Manager of Publications, 
1942.) Price As. 8i 

Paddy Cultivation in Cochin. By C. S, Venkatachalam. Indim Pnaf 
X944* 6» No. 5, 236-238. ^ 

Glutinous Com and Sorghum Starches. By M. M* MadUaiters and 
G. E. Hilbert. Jndusir, Bngng. Chem., Indmtr. Ed*, 1944, No. 10, 
938-962. 

^It Wheat Flours. Resulta of Some Recent Inveatlgatimii ia Jmmim4 
Food, 1944,18, No. 137, 273-276. ;; 
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Vitamin B in Mali Extract. By J. G. Organ, K. M. Janies and F. Wokes. 
Quart, /. Pharm.t km*!! 1 % No. 3, 183*187. 

Sugar 

(A), Report on a Fourth Visit to Jamaica; January-February 19.14. 
By A, E. S, McIntosh. (B). Sugar Cane Mosaic Disease in Jamaica and 
Barbados. By B. de L. Inniss. (C). Reportona Visit to Trinidad ; Fehru* 
ary 1944. By A. E. S. McIntosh. HuiL Ntt, -26. B,W. /. Cmtml 
Breed, Sta. (Barbados; Government Printer, 1944*) 

Field Experiments on Sugar Cime in Trinidad. Annual Report o£ the 
Sugar-Cane Investigation Committee for 1943. P]>. 202, 8J x 5i. (Trinidad ; 

Government Printer, 1944-) 

Proceedings of the Eighteenth Annual Congress of the Souili African 
Sugar Technologistn’ Assw-ialion, heUl in Durban. April 25 26, 1944. Pp. 
94, II X 8J. (Mount Keigecombe, Natal: South African Sugar Technolo¬ 
gists^ Association, 1944,) Price 15.^;, Reports and papers on the sugar 
industry in Soutii Africa. 

Field Experiments with Sugar Cane. XIL By C. 11. B. Williams and 
C. Cameron. The Variety and Fertilizer Position of the Sugar ludusirv, IX. 
By C. H, B, William.s. labour Investigations, By C. H, B. Williams. 
Report on the Sugar Experiment Stations for T943. Suf^nr lUHL No, isj, 
Dep, Agfic, Brit, Guiana, l^p* 7 ^* oj X 7. (Cimrgetown, Demmara; 
Department of Agriculture, 1944*) 


Fruits 

Annual Report of the East Mulling Ki*.search Station. Near Muirlsttum. 
Kent, for 1943. Pp. it6, 9J x 7, (Kast Mailing, Kent: Research Station, 
1944.) I^ice 54?. 

Annual Report of the Kxperinumtul and Hesearch Htuiiori, Nisrsny and 
Market Garden Industries Development SiHiiety hamilrd, CheHhuid, Herts., 
for 1943. Pp. 77, 8J X 5ji {Cheshuni; Kx|H'rimental and Heseurch 
Station, 1944.) 

Fruit Juices Yield Food Yeast. By J. J. Stubbs. W. M. Noble and J. C. 
Lewis. Pood Indusir,, 1944, 10, No. 9, 68-70. 125. An account of the 
preparation of torula yeast. 

Fruit Syrup Production. An Improved Process ft^r Retaining Flavour 
and Vitamin Content, Foodt 1944, 18# No. 157, 277-278, aBo. 

Studies on Fruit and Vegetable Ptmlucts. IIL Ascorbic Acid (Vitamin 
Cl Content of Some Fruits, Vegetables and Their l^oducts. By G. H. 
Siddappa. Indian /. Agric, Set., 1944, 18# Pt, (h ^>39-645, 

Vegetable and Small Fruit Growing in Toxic Ex-Orchard Soils of Central 
Washington, By C, L. Vincent. ButL No. 437. Wash, Agric, Hxp, Sia, 
9x6. (Pullman, Washington: Agricultural Experiment Station, 

X944*) 

Fruit Culture in Bermuda. Report of the Plant Pathologist, Department 
of Agriculture, Bermuda, on a Visit to the United States of America and 
the Bahamas to Obtain Information on the Growing of Citrus and ottier 
Subtropical E'ruits, August 15 to December 14, 1943. Pp. 125, loj x 6J. 
(Bermuda: Department of Agriculture, 1944.) 

The Effect of Methyl Bromide Fumigation on Apples. By W. E. Isaac, 
Frmg, 5. Afr,, 1944,19, No. 224, 703-710. 

Report on the Marketing of Citrus Fruits in India. Marketing Sir. No^ 
30. Pp. 219, gf X 6^. (Delhi ; Mam^er of Pubdicationa, 1943.} Wm 
Re, I As. 4. 

A Second Year of Citrus Research m By-products and Prot^ienii oi ^ 
Citrus Canning and Concentmting Industty in jplorida. 

I944i S4i No. 3i 71^73. .A'..: ', ; : V '5,,. . 

' fbe'Bxmxe Oraa^e Bug {Mhmmrid 
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of the North Cmst. Hy V. C. lldy. Antu. N.S.W., 1944. 85 , l»t. 9, 
397-401, 4<)0. 

TarUalcs from Grapo WastoH. Gsc Ion Kxduuigrr?i in the Acid- 
Carbonate Cycle, By j, K. Matcliett, K. U. Ixgault, i\ C. Nimino and 
G. K. NoltfT* Indmtr, iltmt., Intimtf, Ed,, 19,pp 3 lt« No. 9, 

851-85 7, 

Powder)^ Mildew or Oidiiim Orsease of the Vine. By H. J. dii PleHHis. 
Frmfi. 5 . /l/r., I94«t* i8» Nfc ^41-649, I>eHi:rd>eH the nymptoms 

and occurrrtu'c of the dincaMO and methrHln of control. 

Papaya PhhIucIs. Hy J. L. Held ami A. I,, ( iirl. Emit Pfad. 1944, 

Nil 2. 4144, 53. Dcalfi with dchydrateil Hlicrs ami pnlp, the canm^ 
fruit, jam and candied pa|iaya. 

Pear (Growing ami Handling in WaHhiiigion, Hy E. L, Overholaer, F, L, 
Overlcy and |), F, Atlmrndinger, Pop, Bull, No. 174, Aj^ir. Exp, 

Sla, Pp. 84, 9 X 6. (I’ullman, Wanhington : Agricultural Eiiprtimcni 
Station, 1944.) 

Pineapple t«towtng in Queensland, By H. Barnes, QMm$ld» Agri€, J,, 
*«i44» ®8» 4. 207-213, 

Pineapple Dehydration. By H. Friar anti P. van Holton. Fruit, Ptod, 
Jm 1944» ^ No. 3, 70. 89. 

Diseases of the Raspberry. By G. H. Berkeley and G, C. Chamlicrlain, 
Pubi, No, 760, D0p, Agfic, Canada. Pp. ii* 9| X b. (Ottawa, Depart- 
tnent of Anricuiture. 1944.) 

Rhubart. By H. V: Tayior and E. E. SklUmMi. Butt. No. it.}, Afinuf. 
Agric, Lond. Pp. 24, gj x 6. (London: H.M. Stationery Oliice, 1944.) 
Price 91I. 

Strawberries. By C. N. Oldham. iMl, No, 95 (2nd Eti.), Minim, 
Agrio, Lond, Pp. 67, 9J X 6. (London i H.M. Slafloticiy fMfke, 1944.) 
Price 2$, Deals with varieties, methods of prothiction, cnlfivnlmn, hurvestlng 
»and marketing. 

Washington State; A New Forcing Tonmio. By 1 «> Vinernf, Bull, 
No, 436, IFiswrA. A^ic, Exp, Sla, Pp. u, o > h. (Pnllmnn. Washington ; 
Agricultural Experiment Station, 1944.) 

Tomato Diseases. By G. li. Berkeley and j K, Hu hatdHon. SHiH, No, 
759, D0p, Agrtc, Canada. I^p. jH. oI a <iJ. (Olliiwa; King‘s Printer, 
t 944 *) 

Studies in the Preservation of louit juices, ill, IVepafation and 
Preservation of Tomato Juice. By I^il Siilgh and Girdharl Lai. Jtndiun 
J, Agric. Sci,, 1944* W, Pi. G 89-95. 

Observations on Powdered Dehydrated Tomatoes. By L, A, HoW and 
M. G. Smith, Fruit Prod, J,, 1944, 24 » No. 1, 18-ao. 

Bpim 

Cultural ExperimentH with Turmeric (Curcuma domesHm VaJi.). Ill, 
The Infuence of Type of Seed, Mulching, Planting Depth and Shade on 
Yield. By W. R. C. Paul and M, Fernando. Trap. Agnc.^ Cayim, 1944, 
100 , No. J, 9-13. 

Comparison of Yitamta Cmimt md PaJatability of Frozen, Canned and 
D^ydmted Ptmees. By A. HoW and M, Smi^. Fmii Prod, 

Cieotaas from Vi^fetable Leaf Wastes. By M. E. WaU, 

E.-G. WilkaiKt. Jndusir, Engtu. CAtm., It^huir. Si., 

»98?-ia6i. 

Reactions in 

.mV^ete««i:Csimih. Fruit 



Dried Vegetables Dt»i»g SfeMge. % 
JPnxf. /., 1944. M, No. I, *7, *7i A 
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report on a joint pu^jrct of the (juailiTinastoi ilonuar> Utu^^ 

U.S. Army, and Umveraty of ('aiifornia. 

Manuring (\minuTcial Vcgotahlo <'iops m War 'Iimo. HxUL 

No. f» (Revised), Mtnisf. Ag}H. fond. Rp. tJt, 0. (London: !L\L 
Stationery OfTme, Rzkh* 

('auliflower atul Hroecoli Vanities and ('nlhire. By H. (\ jiionip>oii, 
Frms.* lUtiL Nth O.S\ I>rjK Pp. T7, 0 " (Washington, 

l),C,: Supcrinteiuimi td Documenls, (ioveinnuml Rriiitmg Ufhco, io.f.p) 
Prices lo c<nil«* 

1 ‘ho Hactcncidal Action of Pahluge and Othot Vc'getahle jenoos. By 
C, S. Pederson and P. Msher. 7 >//i. //n//. j\o. /yj, N, \\ St. At/*. 

Sia. Pp. 32, q X 6. (fJeneva, N.Y*: Agiicaillnial h.vprnnient St.dion, 

r 04 .p) 

A Storage Hot of (‘elety Lansen! hy jM.sn/o/»/»noi manosfuim 
Nowhall, By J. IL f.. 'I’niscott, ('amd. ,/. AVa., 1044, 28 » No. o, 2iK>\to4. 
An aennint of the life histoiy t)f the orgatunru and the piactical ooiUiol of 
the diseas(\ 


Fodders azid forage Plants 

BerHoem ILny** An Keonomic fn*ed for Hedueing ih<‘(Nuneidiate Ketpiue* 
ment of Dairy ('alih*. By N. <\ Das DtU]>la. hidian f, Vtf. Stt , loih 

18 , Pt. 4, 270**280. 

Broom Millet, By IC. K. Hast‘h‘i. (hr/#«.s/#/. /., oipp 89 , Pt 4, 

t«)7-*2oi. (leneial 4Utj< le <in the eulttcalion ot theciop ioi loddi‘1 pu*p*r*f*s. 
('owi)eaH as a PoultiV l'4*(*d. By P. .R heiiunteni. S JA , io|4, 

19 , No, 22^, 0t)O, 

l2H‘eim» foi h*ait(‘ning Sheep, fty 11. P. D. van WDl A V^theek 
and S. A. Doathni/eii. AVmo;. ,S*, J/i., *o|p 19 , No, 220 hi/f»22, 

('ull Peas tor haiteumg (alves. By IL ih M( Donald am! M, tv, 
Knsniinger. Htdi, iVo, 4ps it <e./i. /* v/’ Sta. Pp. Ms 0 ^ ts (t^ull 

man, WasUrngtou; AgtindUnal hxpenineitl Station, t*^{) 

StudiesM on tin* ttse of the* Pond nn.uhani Me thod of Botatiu.d ,\tudvsei 
<yf Miy^ed Pasture Vegetation, By \V. B, Diew, J, Stt,, ton* 89» 

No. 7, 2S0 207. 

The* (‘hemical ('otnjposition ot Innage (Joroes fiont the (hill ( oud Ptaiiie 
as Related to Soils and to Hecpuieuients toi Range ( attics By J. Is i‘'utige 
and G. S, Praps, Rn//. No, 0||, /eoA A i/s Sta Pp. tH, ci <*. 

(Texan: Agncultunil Kxi«uiinenl Station, inpp) 

'rhe Chemiciil Composition of Star (hass (< vmdfnt /*/fc fo.sAirAvmn) at 
Diflexont Stages of (trowlh and the Nuinment Value ot Mature Star GrauH 
Hay. JJy N. L, Mathur and S, i\ Ha-y. hidtnn /. VN AVi,, um, 18 » 
Pt. 4, 274-270. 

(!iom|yari«ou of Native (JraHsea and ('rested Whcsdgnm ami of Supplement.i 
for lieef Cattle in the Northern (ireat Plainn. By WL fl. Blaek and V. I. 
Clark. Circ. No, 705, i/,S, ikp, A^pir, Pp. ii, n ^ h. (Washington, 
D.<\ : Superintendent of Documents, (hjveinment Pfinting Office, Mipp) 
The Use* of Wheat for Dairy Omat, Bv* ('ulliiy and N. M(:K<H>wn. 
./, fkfK Af*rtr. IP. /tnsi,, fel, No. /, 04 <)0. 

Wheat an a heed for l)airy ('ows. Expenmiees of d'hose Who !lave Tried 
It. By A. ('. T, Hewitt and fl. (L Turner. /. tk/y, Agnc, Viot, 1944, 42 » 
Bt. to, 

KuHilage, By H, E. Woodmats and A. Amos. Fuli, No, 37 (6th Kd.), 
MinisL Agnc,, l.ond. Pp. 60, oj v 0. (London: H.M. Stationery OMce, 
3-944.} 1$, 


Oils and Oil Seeds 

Review of the Oilseed, Oil and Oil Cake Markets for 1943, Pp* 76^ 
iol X 8J. (London: RYank Fehr and Company, X944») 
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Report of the Work of the Ceylon Cncrunit iVnml iot 1*^4 ^ Pp. 1^, 
H X 5 L (Colomljo: The Ceylon Coccmnt Board. 1044.) 

The Spontaneous Heating of Flaxseed and SinUltiwer Seerl Stored under 
Adiabatic Conditions, By IL K, Sallans, tL D. Sinclair and R. K, Uixinnur. 
Canad, J. Nes.t ^044. 88i No. u. Sec. F, iHt-rofn 

Canadian Tanseed. L 1 he Elfeet t»f Variety and FIn%dronnieiil on the 
Comp«)Hitinn of Linseed. By IL H. Saliam, IL Relalions Ikdween ImJine 
Vahie and Fatly Acid ClornpoMilitm of Linsertl thl. By IL IL Sallans and 
G. D, Sinclair. IJL bKline Values in Helation to t>d and Meal Bra|>erties 
of Comrnerdai Samples. By IL H. Saltans, Omtd, /. ^044. 

No. 5, Sec. F, 119*156. 

Annual Tte|n^rt of the Oil Palni Heseareh Station, Nigeria, (or 1943-44. 
Pp .1L LI X 8. (Benin ; Oil Palm Heseatrh Siation. 0144,) Mtmeograph^. 

Report on the Marketing of OroundmdH in India and Hniiua (Abridged 
Edition). Markritnf^ Srr. iVo. 35. Pp, 85. oj » 6L (Oelht ; Mauaget of 
rublications, 1942.) Price As. H. 

The Pcamii, By j. A. Kerr. iJUMtsld, Apu> /.. 1944* 68 * Pt. 3 , 
t 33 -t 4 «‘ General article on the cnlitviition* harvesting and marketing of 
the crop. 

A i^ogrows Hcport on the Sdeciknt and Vegetative I^ropagation of 
Promising Tung Trees ( AlmHUa mmtttimn). By i‘. i\ Webster and M. IL IL 
Selby. Nyasald, /Igrtc, Qmrt. 1944. 4 * No. 4, 16. 

The Physical Prufierties and Chemical Characteristics of South Indian 
Shark and Skate Liver Oils. /» fndmn indmtr, N^tm Ed., 

1944, 7 f L 351-40* 

Esstntiil Oili 

Production and Characteristics tjf Oil of Caraway, By IL (iiienUier. 
Food Muiir,, 1944, 16 * No. to, 84-H3, 118 143. 

Oils of Cinimmon*—l*ro|i«rlie8 ami Assays, By li. (L Barlington and 
B. V, Christensen. /, Afmr, Pkarm. Ass&t!., 5 ei, Ad., 1944^ 88* No. 9, 
298-300, 

Braxilian Sweet Orange Oil. By E. Guenther. Food /admir^, 1944# 
16 * No. It. 84-88, 125-126. An account of the production of orange oil and 
by-proiluct«. 

Nomenclature of Peppermint and Its Vaiietlti, By G. M. Koeddng and 
L, D. Edwards. J. Jmtir. Pkarm, Std, Ed,, 1944, 88* No, 10, 

333-339, 

Menthol Situation: Perplexitiiwi and Expedients. By S. C. Sauiidem. 
Foreign Comm, Whly,, 1944, 16 * No. 14-15, 35. Reviews the poMition 
with regard to the possible comm^rdal laiurces of American menthol. 

fiteii 

Coir ByeiM. By K, IMaa. indian TextL, 1944. 84 * No. 648, 459. 

Glossary of TeClJidail Terms used in Flax Cultivation and Processing. 
Compiled by the Committee ol Advisory Council on Scientific Research 
and Technicsd Pp* 12, 94x 6, (London: Ministry of 

Supply, Dei^iwrteto of the Director-General ol Seientihe Research and 
Diveloij^iht, 

The M Nutrients by Flax. Flax Does Not Exhaust the Soil. 

By A. K.Xewi». Fibres, Fabrics and Cordage, 1944, Hi No. 10, 373-375, 
No, ' ' ' 

of Straw Maturity oa the Cbemicia Compoaition of Fla* 
fibre. By J, F. Coucbnmn, J, Cimn. Sei. Indtutr, R§t, Aistt., 
) 3* 139-143» 

1“^ *'»■ TeaetUe Purpeaes., ■ By B. P. Rkto aad A. H. 

Imt., *944, ,No.; ii; Piai-Pi|6. , 

ISlPia iiad Subotltutw ia Aaudoa. Sumy of CuMvatioil aad Tbade 
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ConditicmK by the Indian Trade Coinmit^sioner in Seiilh America. BulL 
Indian Ceni> Jute Comm,, 104^1. No. 5, io7«2i2. 

The Degumining of Silk. A (tonsideralion of Recent Knovvledgc. SiikJ,, 
1944* 20 , No. 241, :t4-3H ; No. 243. 30-3-2- 

Sampling and Mcasuritig Methotl.s for neterniining hineneMs and Uni¬ 
formity in Wool. By E. M. l^tdde. !.►. N. Hazel and H. IC Keller. Cm* 
No* 704, f/. 5 . /><?/». Pp. 14, f> x 6. (Washington, D.C. : Superin¬ 

tendent of documents, Government Prhiiiug Oftiee, 1044 .) 

The Influence of Environment on the Spinning Quality of Wool. HE 
servatiotiH Made on Sheep TransfcuTcd from ih«‘ West Ut Ouj "tahhdamls and 
Vice V’^ensa. By J. C. Cotscdl ami K. A. Ivliudi. Agfic* Cm,, N,S,W,, 
1944, 68, Pt. re, 446-450. 

Studias on Merino-Word Production. 'I he Ketmii per Slu'ep lU* Op|Km*d 
to the Price per Pound of Woi^l. By V. Bo.sman. h'rmg. S, A If,, 1944» 
19 , No. 222, 595 ’ 507 ' 

Bubber 

La Gretlo do ITRvea en I’^piniiVe et en Champ. By M. J, A, Brouwern. 
PubL No, 32, Silrie Tech,, LNJCAJC Pp, 29, nl x 6. {Yanyamth: 
Iiivstitut National pour i'fitude Agronomiejue du C‘o!igo Beige, 1943.) ihicu 
Fr. 30. 

Kesin-Huhber from Canadian Grown Plants, L Variation in Selecteti 
Genera. By H. W. Watson and N. M. Grace. U, Metlmd of Exiiaelion 
from the Common Milkwetdt, Asciofotfs syftoou, By N. II. (hace, R. W. 
Watson and J. Klassen. Conad, J, h’e.s., Hrpi, 22 , No. o, Ben, h’., 190-220. 

Tobacco 

Report on the Marketing of Tohaecf? in India atid Bnrnm, (Abridged 
Edition,) Marketing Ser. An, 34. Pp, 45, »i| hL (Delhi: Manager of 
Pnhiicaiions, 1942.) Price Ah. H. 

Tobacco Culture in Southern RhodcHia. Hylt D. Brown, ithod, Agrte, 
/m 1044. 41 , No. 5, 3h2^^7t, 

t^nibCurl IhseaHtt of I'ohatxo in Imtia. By Hem Singh Priithi. Indian 
Frrng,, 1944, 6, Nt>. 5, 420 423. 

Acquired Intmuniiy from Curly *r«>p in Ttdmcxo and Tomato. By Jf, M. 
Wallace. J. Agrk, h*es„ 1914, 80 , No« 5» 1^7^414. 

The E'ermenlatkm of i igardxaf Tobacct) an tnlluencetl by the Addition 
6f Yeast. By M. E. Gribhins and D. E. Haley. J, Agric, lies,, 1944* 89 , 
No. 9. 373-381 • 

Manufacturers' Tobacco Wastes : Utilir.atkm in Agriculture. By H. O. 
Askew Mid R. T. J. Blick, N.X. J. Sci. Tttc-h., 26 . A, No. a, 73-76. 

Droes 

The Assay of Belladonna and of Some Other Solanaceous Drugs—•Deter¬ 
mination of Hyoscyamine, Atropine and Hyoscine. By J. M. Rowwn. 
Quart. J. Pharm., 1944, I?. No. 3, 834-237, 

The Octoniiination of Hyoscine, Hyoscyamine anti Atropine. By J. M. 
Rowaon. Quart. J. Pharm., 1944, 17 , No, 3, 8x6-833. 

A Virus Disease of Henbane { Hyotcyamus nigtr L.) in New Zealand. By 
C. H. I’rocter. N.X.J. Sci. Ttch., 1944. 88 , A. No. a, 83-87. 

The Alkaloids of Lycopodium sixscics. VI, Lycopodium eSavatum L. 
By L. Marion and R, H. F. Mansko. Casiad. J. Rtt., 1944, 88. Sec. B, 
No. 5, 137-139. 

' Agrieoltaisi froAuote 

Camauba—Brazil’s Tree <H Life. . By N. S. Koaggs. Ckm, •^Hffif> 
News, Nows Ed., 1944. 88 . No. 18 , ]i 564 >i; 569 > • As seootsaf ot ^ Cwoiilai 
palm (Co^ernfeto esrifhrd^ Sad the pinliKm^a of wa*. ^ 

'8 ' ’ ' 




28 


BULLETIN Oh I HK IMEKKIAL INMTTUTK 


Discuhc ami InvHwts C uii By IT Ih Hull, juH* 

y* St, Af*i^U', Ex/k Stu. JO, ti *; f*. N,V, : Aj^iu tiltuiiil 

Experiment Sialion, mji y) 

The Hytlrolysis cjf Ln^ur-ellnlnse. I'he MantitnUr PrmeHH tn the War 
Ellort. By IT M. BoiIukI. ( hnn, 22i No. j 

! 35 h. Dealn with the Ma^tinite w<hhI liythr^iysis ami the tlivernihed 

range of strncitnal hoaitl pt*«hicts made in tins manner. 

Livestock and Animal Prodacts 

Ueporl of the Ontario Veleiitiary lollege toi toyy Pp. 31, n > 0. 
(Toreinto ; Kinju’n Printer, rtypp) 

Aniuiai Kepotl of the Veteiinary Departmertt, Northern Uhotlrf^ni, (or 
Bp* PI >■ (Ln-saka : <#t»veiiuneiit Prmlet, 1034 ) Prire ts, 

i>eveh>pinc!nt of tavesttr.k in IVmganyika lerntoiy. VT. I he Uevrlop- 
meni of Mutton tjnahties in Masar ami Ciriwle Black headed Pemmn Sheep, 
By M. H. I'remin Tm/^ /. /tv/‘. loph jo; ,{iK. 

Sheep BItmfly Bivf‘si igatjonh. I he Attiaetivrness of Sheep for t ^tnltn 
By L M, Mackerran ami M, J. Mackerrsen. liuH. Nu, tHt, (>»««. 
5cr. Indu^tf, Hm, Amt, Pp. -pi, «i| x h, (Mell^mrite: Ctovernmeiit 
Printer, 1944.) 

The Milk Goat in Canada. By J, A, TeJfer, EuhL A*rr 7(13, iVp. A^m, 
Canada, Pp. i8» 9I X 6J. (Ottawa: l>eparlmrnt id Agriculture, 1944.) 

Vitamin Heteniion in Processed Meat. Elleci of 1 hermal Picarssmig. 
By D. A. Greenwood, H. K. Kraybill, J, F, Pcastet and J. M. Jackmrn, 
Indmtr, Engn^. Chem., fndmir, Hd,^ 1944, 88« No. 10, im;. 

The Feeding of Goats. By M. IT French, L. A ff, Agfir, /,, 1944, lOt 
No, a, 66-71. 

Annual Hefiott to the Ketiearch Advisory C^mincil, l4»athcr Industries 
Research Institute, Grahamstowri, South Africa. 104,p 1044. Pp 30, oi x 7J, 
(Grahamstown, South Africa : Leather Induntries Ueseateh InHlitule, 1044 } 

Fmitors Affecting the Quality of Southern Short Cure Cheddar Cheese. 
By F. E. Hanson, W, S, Arbwckle and i\ N, Shephardson. /fw//, AVc 646, 
Amc, Hxp, Shi, Pp, 30, 9 x h. (Texan: Agricultural Exi>erimeui 
Station, 1044) 

Poultry l^rming. By J. J. Bronkhorst BuU, No, aii, f}0p. A^m, 
Un, S. A/r, Pp. 73, 9 x 6. (Pretoria : Government Printer, i04Sd 
Price IS, 

Growing Turkova on Rations Low In Animal Protein, By A. W, Branti 
C, L Draper and R. J. Evans. BuU, No, 441, WasL Affrio. Estp, Sia, 
Pp. 12, 9x6. (Pullman. Washington: Agrlcnltural Experiment Station, 
X944.) 

Homogenized Limdd and Dried Eggs. Stability of Vitamin A and 
Carotenoids during Dshydra^n amd Storage. By S. M. Hauge, h\ P, 
Zacbeile, C, W, Camok and B. B, Bohrea. Indmtr, Bngn$, Chem,, Industr, 
X944» No. tt, 2065^x068. 

Wartime Flab Eeeearch, Food Mrnuf,, 1944. Mf No, 10, 347-35j, 355. 
An account of the work carried out at the Torry Research Station, Aberdeen, 

Dehydration of Herrings. A Notable War-Time Experiment carried out 
in Scotland, Food, X944. No. 156, 240*245. 

Mmcmabdum on Post-war Development of Indian Fishedes, By Bainl 
Pnu&ad, Pp* I2» 9| X 6, (Delhi: Manager of Publications, X944.) ^<^<1 

PrtacMes and Methods in the Canning of Fishary Products. By N. D, 
Jlirvto*. M$$, R0p, Np, 7, U,S. D$p, Intonof, Pp. 366, 9x6. (Washing* 
|on, :D;C* 3 Supmntendent of Documents, Government Printing Omce, 1943.) 

Soirds African Fish Products. Fart VIIL Gomposlt^n of the Flesh of 
Cafle Fishes. By Q, F, Van Wyk. ,Part IX. The Cape John Dewry^ Emm 
p0pm$is (C, and V,), By J. H. Corbett, W, S, Rapson, H. M, Schwarts and 
N, |, Van Renzburg. /. Soo, Chmn, /ad*, Land,, 1944# Wi No* la, 367*370* 
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FORESTRY 

General 

Rej>ort of the Forest Department, British Honduras, for 1943, Pp. 10, 
9 X 7I. (Belize: Govenuneut Printer, 1944*) 

Report on the Forestry Department, Gold Coast, for the year ended 
March 31, 1944. Pp. 6, 13 X S, (Accra; Government Printing DepurP 
meat, PubHcations Branch, 1944.) Price 

Annual Report of the Forestry Dcpat tiucnt, Nyasalarui, for 1943, Pp, 
12, 8 X (Zoinba: Government Printer, 1944.) Pn^'^ 

Forestry in the Windward Islands. H(‘ports by th<? C'onservator of 
Forests, Trinidad and Tobago, after Prdiininary Visits by J. S. Beard, 
Assistant Cemservalor. No, n, Dei^elo/nnent and Widlnrc in (he 

Indies, Pp, 183, 9i x 6. (Barbailos ; Government Printer, 1944.) Price 
60 cents. 

The Growing of Mvulc {Chiaropham exceisa) in Uganda. By N. V. 
Brasnett. IC. A/r. Agric, J., 1944, lOf No. 2, 83-89. 

The Importance of Race in Teak, Teekma grandis L, By J. S. Beard. 
Indian For,, X943, 69 » No. it, 485-488. Heprintetl from Carihhean For,, 
X 943 * 4 , No, 3, 

Note on Sap Stain and its Prevention. By D, Naniyatmmurii aiul j, N. 
Pande. hidian For, Leaf!, No, 68 (Uiiih,), Far, Mrs, Inst. Pp, 14, 
5 i* (Dehra Dun, U.P.; Forest Research Institute, 1944.) Price As. 6. 

Gums and Resins 

How Beat to Utilize the Major Lac Hosts of Oidral India. By Bhagai 
Singh Chhabra. Indian For., f<#43, 89 , No. 12, 463 467. 

Modified Lttca, Pari L l,ae«Melamine anti Lac-Mrlaniincdnirmahlehyde 
Resins. By Y, Sankaranarayamtit and H. K. Sen. HulL No, 57* Indian 
Lac Res, Inst. Pp. 5, 9I x 7L {Kundu, Bihar ; indian Luc Research 
Institute, 1944,) Price Ah. 3. 

The Effect of Storage on IxiC, By M. UangaHwami ami S. C< De. Rjilf 
Nn. 56, Indian Lac, Mes, Imi, Pp, 12,94 < 7 l* (Ranchi, Bihar; indian 
LacItevsearch Institute?, 1044.) Price As. n. 

Reconditioning of Old and Blitoel Imh, By N. R, Kamath and B. S, 
Gidvani. Tech, Pap, No, 2% Land, Shellac lies. Hut, Pp. 20, BJ x sh 
(London; Shellac Itoearch ifureau, 1944.) 

IMFERIAI* mSTITOTB 

OONSOTTATIYE COMMITTEE ON mSECTIOIDE 
MATEBIAIiS OF VEGETABLE ORIGIN 

QUARTERLY BIBLIOGRAPHY OF INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN, NO. 29 

(October to December X944) 

Compiled by Miss R, M, Johnsok 

With the collahomtion of the Imperial XmUhde of Entomology and the 
Department of Insecticides and Fungicides, Bothamsted EMperimesM SftaHon, 

GENERAL 

Combating the Apple Bkmom Bearer. By W. Kaieer. Ef&eSe 
X 943 # 80 * No 8* 3-4, aaraS. iAmer* Chm* Absie*, 1944^ 

Fyrethrum, dmm and nieot^, amo^dg' ^ pfodnets ' 
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The StnaU Folri Lt»n|M«r ^Inth ami Mratis of It. Bv H. I hicun. 

Hiot. RfiihH. ImuU- u, Ft^rsfw. 014.!, 8, X»* in, (Jmr^. i hrm. 

Ahsia., 3 ®, No. lii'itm ami pyivihrn»n oUi^aive 

against the caterpillars, 

Chemicals to Oeslrov (Iverwtntermg CiHllmg M»»lh l^ovae tn the Sml at 
the Base of Apple J rets. By 1 ^ 1 . A. Vcitlters amt I, \V. Carlnute f hnm. 
tint,, ip.pp 37 , No, p 450, Cyvelhnmi ami nivoUne amooK the ptoiim:m 
te.stecl. 

CauliJlnwer ami ftaHaoh Varirlies ami Cultiiie By l< C I hompson, 
Ffms/ ihdi \iK *057. tRfK Atinr., 104 p lir the sertion *>n omretA 

and their eonirol roteiione or pyrethrtrm tiasis atul spirtvs are tiTorntnemled 
against caterpillars and nicotine agattisl aphids. 

Life History and Contrid of the( ataway iMolh, Hv K, h. Ihs her MiH, 
Lmuiw., to-pp Ml i hrm. Ahsis.^ io|t, 88* No ^*^\u t the 

larvae are controUeil with a dnst conlaimiig dents or sprays CHiiiaming 
pyre thrum. 

insects Aftcelitig t luavule willt S|>ri ial Heferertce to I hose .\ss<H:uitrd 
with Nursery Planting.s in (‘ahfornia. By W. H. luMige, / / len, f’nr., 
^944* 87* N<i, 3, 392'3pip l^yiethriam letbane tiust gives cmitrol of the 
twelve*8|)0ttecl cuctimtK?r Iwctle ami roietionr evtiacts or romhinations of 
roterione and pyrethrum cjttracts sfitishictnry for leafhop|x^rs. 

The Chemical t^esiruction of Forest Bests, By L. L tisstavski. Hm- 
dsmour, 1944, 8« 3 i- 57 * {Aimf, Ck»m. Ab$ls., i*>44, 88» No, 10, 4 iPH) A 
survey of methodB of spraying with various cotnjKUinds^ contiicl dusts, etc,, 
including veratrine, rotcncme and pyrethrum. 

The NUtid Caheoris mnf$gicus Gtnclin a Strawdwrry Best in Nova Scotia, 
By A. D, Pickett, M. E. Near^ and D. Mi«:l*roih 5ra. A^rtr , 1944, 84# No, 
6, 299-303. 19,|4, ^ A, Bt. 9, 49H ipii.) In the hdsaafory high 

kills were obtained wtlli nicotme std|»lmte, anahasinr snlphate or pyrefhrurn. 

IntieciH Affecting Vegetable Seed Cr<?pH in the Western Slates. By L. G, 
Smith, /. Keen. Enf., 1944, 87 # Mm 4, 40^1^370. Kotenone, pyreUirnin and 
nicotine among the timlerials recommended for cmdroh 

The Control of the Fir Leaf Wasp (iHpmm f?mt L.) in the Neiherlamls, 
By J. J. Fransen. Tijdnhf, iV/wfih, 194a, 418* 217-425. {Atmr, ( hm*. 
Absts., I944i 88i No. 17, 4746.) A dusting p<*wtler cmitHining t cent, 
rot^none and a trace of pyrethrum gave the most effective protccliun. 

♦ The Effects of Some Insccticickl and Fungicidal Busts on Bees. By 
F, R, Shaw and A. L Ikmrnc, GUamngs B00 Cui/., 1944. 78 * No, 4, 125, 
(E^p. Sta, JR$c,, 1944, 81, No, 4, 451,) Ho^none, pyrelkrum and nicotine 
all caused heavy mortality. 

Equipment and Methc^s Employ^ in Breeding Aid$s mgypU f •. for the 
Biological A^y 01 Insecdcides. By W. A. L. David, P, Bracey and A, 
Harvey. Buff, Bn$o. Bm., 2:94^ 88 * Pt. 3, 227-230. 

Laboratory Technique for Tearing Iniuscricidal Dusta for Pea Aphid 
Control, By C. E. Dieter, K. L. Janee, H. F. Wileon and H. L, Buraick, 
J. Econ, Eni,t 1944, 8f?, No, 5, 646-651. 

A Positive Feeding Device for Application of Dust Mixtures. By T, E, 
Bronson and J, E, Dudley, /. Ecm, E«f., 1944, 87* No. 4, 53S-539. 

Wheat Flour m an Adhesive for Sprays* By L. T; Graham, K, M, 
Sandstedt and H* D, Tata. J. Ecm* Ent.^ 1944, W* No, 5, 599-604. 

The Oudook lor Insecticide Raw Mat^ials. By J* Hoada, Soap, 1944, 
89^ Ho. I0| 109-110, 

Subidtute Insecticides for Fruit m& Ornaments. By E. Hans- 
/• 5:944* #?, No. 3, 347-‘349> 

Substitutes lor V^^atable Insectiddee, By N. P, Howard. J* Earn. 
1944* 87* No. 3i 345*341^* 

New Agpdcultmal 6cp lasec^ddes. By H, L. Hidler* /. E^. Eel., 
WpNo, 3t 34a*344* the position wl^ regard to thoee ol 

|i^ cdgln^ wdih special to fhe^ in ihe United States, ^ 
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Recent Investigations oi Insecticides and Repellents lot the Armed 
Forces. By E. F. KnipHng and W. E, Dove. /. Ecan. Eni^^ ip.pp 37 , 
Ro. 4, 477-4B0. Discusses tlic use and limitations of rotenone and pyrethrum. 

Insecticidal Aerosols. By 1,. D. Goodhue. /. Econ. Ent,, 1944, 37 , 
No. 3, 

Intimate Blending of Dust Insecticides. By T. B. Dorris. Soap, 1944, 
20 , No. ji, iit-117. 

New Insecticides Aid the War liflort. By R. C. Roark. Chem. Enf*ng. 
News., News Ed., 1944, No, 17, 1464-1469, Includes an account of 
compounds of vegetable origin. 

Insecticide, IJ.S. Pat. No, 2,346,256, {Anm. Chem. 1944, 38 , 

No. iB, 5041.) Insecticidal com|Kisitiori is made of rotenone or pyrethrin or 
both with a phenol of the Anacardiaeem family as solvent. The mixture is 
emulsified. 


ALKALOID-CONTAINING MATERIALS 

Tobacco Products, including Nicotine and Nicotine Derivatbes 

Citrus Research in Southern Rhodesia. By W. J. Hall. Ann, AppL 
Biol,, i9*H» 31 , No. 2, i 64"X65. Nicotine spray found useful in the control 
of citrus aphi.s, 

Control of C'itru.s Thrips. Resistance to 'rartar Emetic Sprays fr>rces 
Development of New Methods. By C. O. Persing atid L. U. Brown. CTfrws 
Leaves, 1944# 24 , No. 3, 7, 14-16. (Amer, Chem, Ahsis,, 1944, 38 , 16, 

4367“'43r>8). Nicotine materials ofler promise with best restiUs r»btaincd with 
nicotine sulphate. 

The Pea lasaLminer, Phyhmyzti afyivornis (Meigmi) in I tuba, By ‘raskhir 
Adinad and K. L. Gupta, indum /. 1941, Pt. t, 37-49. 

1944* 88, A, IT. 11, 394.) Spraying with nicotine .Hulphate and soft soap in 
water gives effective control. 

Mealy Bugs on Vines. By C, J. Joubert. liaU, No, 243, Nep, Agric* 
Un, 5 . Aff„ 1943. {ltA,E„ 1944, A. Pt. ft, 356.) Isolated infesta* 
tions may l>o effectively treated with nicuiinc snlphuie spray. 

A Study made in 1941 on Means to be mm\ for the Control of Yallowing 
of Sugar Beets, By L. Deconx, G. Roland, R. Wanthy and L, Claerhout. 
P%dfL Inst. Beige, AmSHoraHon Heltemve, 1942, 10 , 57-92. (Amer, Chem. 
Ahsts,, 1944, 88, No. x6, 4371*) The yellowing is caused by leaf lice and 
the use of tobacco or nicotine liquors is suggested. 

The Use of Oleic Acid and Aluminium Sulfate to Increase Deposits ol 
Nicotine Bentonite. By C. C. Alexander, C. C. Casail, F. P. Dean and E. J. 
Newcomer. L Boon, £nt„ 1944, 87 , No. 5, 610-617. 

Control of the Pecan Nut Casebearer with Lead Arsenate, Nicotine 
Sulfate and Summer Oil. By C. B. Nickels and W. C. Pierce. /. Eem, 
EnL, 1944, 87 , No. 4, 510-512. 

Farm Stock Insecticides. By J. A. Munro. /. Econ. £nt„ 1944, 87 , 
No, 3, 350-35X, Mentions the value of nicotine for replacing rotenone and 
pyrcthriim. 

Cluckcn Lou.se Control. By H. S. Telford. Soap, 1944, 80 , No. 8, 13:3. 
DDT, nicotine and pyrophyllite used. 

Worms in Sheep, By S. A. Mountjoy. /. Dep> Agrio, Viet,, 1944, 48 , 
Ft* 8, 343-348, A combination of copj^r sulphate and nicotine sulphate 
recommended for the control of certain worms. 

The Nicotine Content of Hungarian Tobaccos. By K, Girtner. Tabak, 
X940, 2 , 500-501. {Avner, Ckem. Absis,, 1944, 88, No. 17, 4^6.) 

Nicotine in Rumanian Tobacco. By I. I>. Vladescu and L Zaporojanu* 
Tabak, 1940, 2 , 593*^598, (Am$r» Chem, AbUs,, I 944 » IKB, No. tj, 4734 b)/ 
3Les0 than i per cent, in most imses in mto^m samites of 

The Alkaloids of VIv Lyrn^mnr^elmdim^^'^' 

By L., Marion and‘R. H. F. JteMiW*: 
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No. 5, 137*130* A amount ol nicothm wan iMilairtl »n H}irrjmrn«5i uf 

American origin. 

Insecticides such as thtw for comUatmg IwtlcH am! iM^cvds. K,S. T*at. 
No, 2,353*.|4iJ. t’htm. Ahats.t 1044, 38 « No, .ji, ^140 A carrier 

such as a powder or ii(|iiid is mc\i with an admixture of a small pro|>or*tim uf 
NdsoatnyMmxahydrniiictitine or N, N iliisoamyl hcxahydrtmnabiism m 
other sia-cified tertiary amine. 

Anabaslne 

The Xhts of Anaktsme Jsulphale (Aerosol) in the C rintrtd of 
{ An0ph<>its macuiipmHis)n Parat^itol,, lo-M* lli No. 5, 4^\V^ AJi.^ 

t044r 88, ft, Pt, 0. Ihh.) 

INSECTICIDE MATKKIAf.S CONTAINING HOTKNONE AND 
ALLIED SUBSTANCKS 

Ofunural 

Farassta Control Material, suitable for Caunhaiing the Hml Spider and 
other pasta. U.S. Pat. No. j,350,3^3. (/fmer. Ah\h., 1944, ^ 

No. 18, 5042.) A product made by stirring rotenone or idhar fish ladson 
into molten sulphur. 

Summer Sprays for the European H«sd Mite. By J, A. Cox. rirgiam 
Ffuiit 1944, No. a, 14* rO-tS. (^mer. Chsm, Abstx., 1944* 8$, No. 16, 
4370.) Ground derda-oil spray or rotenona bearing insecAicules gave satii» 
factory control on apple trees. 

The Thrift k California. By S, E. Bailey. /!«//. m, 687, Cuii* 
fomia Enp. S(a„ 1944. (EMp, Sia^ Em,, 1944, M, No. 4, 445.) Of all the 
proprietary spray materials tested rotenona has given oukiandtug resulU, 

Potato Production in the Northeastern and North CentriiU States- By 
P. M. Lombard and B. K. Brown, iiuH. N0, 1938, IAN, ihp, 

1944. In the section on insect enemies of the fsitaUi reference is maae to 
the use of rotenona in controlling the Colorado beetle ami aphids. 

Dispersants for Rotenone, A Study of the Effect of Disf^rsants m the 
Toxicity of Rotenona Dusts, By E. J. Catn|mu and H. K. Wilson, 5oa/>* 
1944, No. 10, 

Control of the Pickleworm on Squash and Cucumljer. /. Emn, Hm., 
X 94 t 87 * No. 4, 534'S36. Kotenone duit gave Home conUtil. 

Rotenone for Tick Control, Soap, 1944, 80 , No, 10, ng. Kotenone 
made available in U.S. A. in small quantities in tick'infestod ar«u where 
human life is endangered. , 

Strength of Rotenone Dust Mixtures and Rate of Application in Pea Aphid 
Control. By T. E. Dudley and T, E. Bronsen. J. Earn. Eni.. 1944. W, 
No. 5, 643*646. 

Plants that are Poisonous to Fish: Venezuelan Species. Pharniacoiogy 
of Rotenone. By J. M. Bianca. Gactia Farm., 1943, i. No. 30, 33-40. 
{Amtr. Cham. Amt., 1944, 88, No. 6, 1334.) 

ZKirrif 

OU spray# with or without Derris Rwins to Control Florida Red Scale. 
By M. S. Osbum and W. Mathis. /, Boon. ErU., 1944 > Vt, No. 4, 516-319. 

Tojddty of Extracts of Derris Root tor Bllee. By H. B. Baag, I. 
Taliaferre and L. D. Goodhue. Proa. Sioe. EM 0 . Biol. Mod., 1:943, M» 
140-141. CAm. .dfcsis., 3944, » !No, 3, 581.) 

Mystery Insecticide Studies. ^nwkaMe Results Obtained in DDT 
Bxpsriments on Red Soile. By D. U Liad|m. J< I«Due and D. Dow. 
^tfus Looms, 3944, 88. No, 4 ,»§' 3 !, {Amor. Ciom, Abtdo., 1944, 18 ^ 
No. 16,4370.) A. dierrie toot, DDT *nd kumim 

'1^4 l%b initial MB ' 
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Rep, Dcp* Agric. 'iVinidad for 1943, p. 13. In an experiment on the 
control of Hellula phtdikalia, a pest of cabbages and cauliilowers, lead 
arsenate gave belter control than a proprietary tlerris compound, 

Gabe 

Lonchocarpns Hoot (Cube or Tim bo)* a Valuable Insecticides from the 
Amazon Region, compared with Derris Hoot from South-east Asia. By C. 
van Koppd, LandbouwliumL Tijduhr,, r943, 66, 31-44. (Afmr, C/wm. 
Absis,, 1944, 88, No. 16, 4372.) 

The Effect of Plant Dispersantn on the Toxicity of Hoicnone in Ground 
Cube when used for Pea AphUl Control. By H. Wilson, E. j. Catnpau 
and H. L. Janes. Soup, 1944* 80 # No. to* 121. 

Oihdi!S 

Recent Work mi Agricultural Chemistry in China. By Shui-Lwen Hwang 
and Sing-Chen Chang. Acta Bmm Simnsia, 1943# No. 4. (if.. 4 ./:., 1944, 
82 , A, Pt. 9, 290-291.) Refers to the control of A plus gassy pii by cotton 
seed oil emulsion; the rotenone content of derris introduced into Kwangsi 
and the seed.s of Pachyrrhisus erosus and htilkttia pmhycarpa, 

PY UETHRIN-CONTA 1 NIK G MA 1 ’E RIALS 

The Use of Rejxdlents Against Ideas. By A. W. Lindqtiist, A. H. Madden 
and C. N. Watts. J. Emn, /in/.* i944, 87 , No. 4, .1H5-4H0. Among a mmilwr 
of compounds tested the most .satisfaclt»ry was a, py ret brum preparatitm 
containing a small qimnlity of a proprietary material. 

Comparative Toxicity under Bum ('ontliliotis of Livestordt Type Fly 
Sprays made from Various Combiimtirms of ‘toxic Ingredient*/and Base Oils. 
By F. W. Atkeson, K. C. Smith, A. H. Bergmann ntt<i H. C‘, Fryer. /. Etm. 
EnUt t944» 87 , No. 3, 42M-435. Pyrethrum among Bm maicrialH used in the 
experiments. 

The Hepellency of a Pyrethnim-Thiocyanate Oil Spray to Flies Attacking 
Cattle. By D. E. Howell and A* l’>nton. iicon. Ent,, 1944, 8*^ 
No, 5, 677-680. 

Hepellency of l^rethrum Extract and Other Materials to Full-Grown 
Codling Moth l^arvae. By M. A, Yothers and F. W, Carlson. /, Hem. 
Ent, 1944. 87 , No. 5, 617-630. 

Repellents for Sand% Fever Vector, By A. B. Sabin et al. J, Attutr, 
Mad. Assoc,, 1944, ISij, 603-693. Dimethyl phthalate md a vanishing 
cream containing pyrethrum applied to the skin were found to be effective 
repellents for PhlAotomm papeUasi, (Abst. in Mfg, Cham,, 1944, 31 S. I'lO' 
399 -) 

Control of Head and Pubie Lice.. By D. N. Hoy and S. M, Ghosh. Bull. 
Etilo. Has., 1944, 86. Pt. 3, 231-334. Pyrethrum can be successfully em¬ 
ployed. 

Tests %vith Synergists for Pyrethrum Against the Body Louse. By R, C. 
Bushland, G. W. Eddy and E. F. Knipling. /. Eean. Eui„ 1944, 87 , No. 4, 
356*557, 

Pyrethrum Marc for Control of Fall Cankerworm and Tussock Moth. 
By A. D. Borden and L. R. Jepson. J. Eeon, Eni., 1944, 87 , No, 4, 363. 

Electrostatic Charge EEects Produced by Inseetlfiidid Dusts. By H. P. 
Wilson, R. J. Janes and E. J, Campau. J. Earn. Ent., 1944, 87 , No. 5, 
651-655. A proprietary pyrethrum dust among tihe rnaterials tested. 

Determination of Fnon-Inaoluble Solids in Twmty Per cent. F^tbnom 
Extracts. By H. Waohs^ C. Motiidlo mid S. Msfes. .. Jaadutlf,-. 

Cham., Ami. Ed., * 944 - M. No. 7, 451-454. 

Report on Inseewides. Fuotae^ m' PmtifiaiB. 'I Dejarwibtite 
J. J. T. Gmham, J. AHae. Off. Apia, C^m, Z944, if. $48. ’ 
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SynergisitH to Aeiosiol liim.tirulrH, FaN, Xoh. 

ol I9.H« Amer. ( fwm, 1044, 38 , N*». ij?, 

IJ.S. AefOHol Bom!). Smifu 20 , No, 10, li;, Brief rrferntre to 
report that DI>T in in lie siidiule*! whieJi will allow (or a mlurtitm ni the 
p^ethrin content, 

Pyrethrum [in Ainitralta]. Ann, h^efK ( "mm. Sn. iiV.i, Am/mha, 

1943, Brief reference to the experiinenial plot ai Canberra, 

Pyrotlinirn Proitnclion, Ceylon, fim/K iVofifaw, 1044. No, \z. 

Production sndicient to meet the requireinenbi of the Mnliral Ifepartnient, 

CypniH Producing Ch0m. Af(0, 1944. fil, No. 14)8, 440, 

Brief note only. 

Ann, Hep, Imp, Cmn. AgHc, Hes, /adni. 194^ 44. p Pyrethnim 
to be produced in MadnvM, Punjab. Anjwttn and Kiixhmir to tneet the terpuru. 
mciit« of the Defence Services in India. 

Coffee (Conference, Kenya. Mihlw Huii, i nffm lUd ^ AVaya. 1944, 2 * 
No. 104. 84, Release of pyrclhruiti requeHted for deabng wtlh antestia and 
cajiaid bugs. 

Pyrethrum in NyastUand. Inimm /iV^erf iVe, 4, /V:i,^f 4 t*ar Ikvehppmni 
CommUU0t Nyasaiand, Kecommcndatioii of the Coininittee regarding 
pyrethrum growing, p. 1. 

Pyrethrum Drying, By V. A. Ileckley am! V\ McNaughiott, Hhad, 
Agfic:/,, t944. 41 , No. 5, 3 CV 3 « 4 ‘ 

Parasiticide. Brit. Pat. No. 551,879. Soap, 1944, Mi No. to. 125. 
Essentially a spray of mannitan coconut oil derivative with Uie addttbn of 
pyrethrum. 

Insecticide. U.S, Pat. No. 1,358,:19a. Stmp, 1944. 80 , No ti, 75, A 
method of purifying pyrethrum extract. 

Pynthfum ros«4m. a Spanish Insect C‘ofiirol Means. Hy E. UlnluHo and 
C. Capdovila,* Farm. Niisea, 1943, 8, 33^ 441, 395‘4n«, CAum, 

1944, 87 , No. ir, 6037.) 

OTHER INSECTICIDE MATERIALS OF VECin ABU*: OHtGIN 

Air kak insektitsidnoe i otpugivayvshchw sredstvo. [Sweet fdag ( Aeim$$ 
^edamm) as an Insecticide and KepoUent], By V. S. Mironov. M$d, 
ParaxdoL, Moscow^ 1940, 8, 409-410. ( F#f* BuH,, 1944, 14 , No. 8, 186.) 
Powdered roots were found toxic to An0ph0l$$ mc^uihies and house flies: 
repellent for ticks. 

Preliminary Report on Mosquito Repellents. By E. Ktchimn and H, O. 
D«^. Froc, Indian Acad, 5 «., 1942. S8, »92-t95* {H,A,E,, 1944, 88 , 
B, Ft, IX, aio-aii.) Mixture of cedar wood oil, citronoUa oil and spirits of 
camphor satisfactory. 

Cottonseed Tar as a [MosquitoJ Larvicide in East Africa. By O. H. E. 
Hopkins. E. Afr* Msd. /., 1943, ao. {Pham, AbiBi,, 1944, 10 , 

No. 10, 319, in /, Anm, Pharm, Assm^^ Sci* B 4 ,, 88, No. 10.) 

Toxicity to Hies of Derivatives of Eugcnol and Cls- and Tmns-Isoeugenol. 
By T. F. West. Nedun, 1944, 184 , No. 3911, 488. 

T<«dci^ of Rfcin, Riclmne and related Compounds to Codling Moth 
Larvae. ByJE, H, Siegler, M. S. Schechter and H. L. Haller. /. Eeion, 
Jfffil., 1^4. 87 f No. t, 416-418. Ricln and ricinlne occur In Urn castor bwi 
plaaxL 

fabadUk^ S&hemocafdm spp. with rrfweiice to its Tmdcity to Houseties. 
% T. mm, R. J. Dicke end H. H. Harris. /, Earn, Bni,, 1944. 87 , 

.^afea^IIa lice Tests Favorable. Soap, 1944, 08 , No. %t, 1x9. SabadEle 
to be nearly as efieotlve as rot^one in controlUng oattoi Uce. 
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BOOK REVIEWS 

Books for review should he addressed to "The Editor," Bulletin of the 
Imperial Institute, South Kensington, London, S JK.7. 

Bkitish Woodland Tukks. ByH. L. ICdlin, B.Sc., I’p. is. 1 1H2, 

X Sj- {Eonilon : B. T. Batsford, Ltd., i<}4d.) Price 12.'!. (d. 

This excellent book has three. oui.staiKling featiin^s which will 
secure Xor it a wide circle of readi^rs: a fiiM! series of full-jiaKC 
photographs of trees in their natural surniiindings ; some 30 plates 
of tree foliage, flowers and fruits reprodtiaid liy n-duclion fnnn 
John Evelyn's " Silva," which for most people will pntvkle their 
only opportunity of accpiaintance with that famous work ; and a 
descriptive text which will attract by its satisfying information 
conveyed with a minimum of technical term.s. There are also many 
line drawings illustrating botanical featunss, and a reproduction of 
John Crome's " Poringland Oak " forms a coloured frontispiece. 

The author intends the book for the use of foresters and st udenls 
of forestry and as a handbook for the many biynum inlere.sted in 
the trees of the countryside. 'l‘wo hundred spetdes ijiehuled in 57 
genera are dcualt with in two main sections dev'oted, n'spectively, 
to broad-leaved trees and conifers and einbraeing every sjH’cies 
grown commercially in British woodlands as wt‘U as all iiuligetious 
trees and many otliers grown for ornamental purp«.»ses. ’I'he 
method adopted is to devote sepamle chapters to tlu; simpler 
species, e.g. birch, ash, alder, sweet chestnut, while the mon’ difficult 
groups are described itj others dealing with " the poplars," " the 
willows," " the pine.s,” " the larches," etc. In earli case tlic tree 
at all seasons of the year and in its seetlling and later stages is 
carefully described, with <letails of the varying mt'thods employed 
in forest planting and the subsequent sylvicultural treatment to 
produce a commercial plajitation. The characters atul uses of the 
resulting timber are also d{«cribed. A feature of much practical 
value is a series of reference lists of Hgljt-dcunaiuUng trees, shade- 
tolerant species, trees for towns, seaside, gardttns and hedges; and 
of timbers for flrewoods and for durability purpo.se.s. Two appen¬ 
dixes provide useful keys to the identification of broiid-Ieaved trees 
and conifers respectively. 

S. E. C 

Soyhean Chemistry and Technology. By Klare S. Markley 
and Warren H. Goss. Pp. vii + 261, 8^ >< 5i. (New York: 
Chemical Publishing Company, Inc,, 1944.) Price I3.50. 

During the last twenty years the soya bean has become a very 
important crop in the United States of America, the quantities 
produced having shoVm an enormous increase from 5 million bu^ds 
in 1974 to 209 milIRm budids in 2943. During tb6 Iwr 

the crop has been doubled. Soya beans owe 
the many U8«3 to which th^ i®d their product 
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only natural therefore that consldcrabk’ rosrarch work has been 
undertaken to detormine the chemical composition of thesi' beans 
and of their products. The n'sults of thesis investigations have 
been assembled in the first half of this book. 

After dealing with the chemical composition of soya beans, the 
constituent.s ancl their properties are reviewed seriatim. Consider¬ 
able attention is given to the nature and amount of tlu? vitamins 
present in the beans, an all-important question according to modurn 
thought. Soya bean oil, to which the beans owe nu».st of their 
commercial importance, is dealt with in some detail, particulars 
being given of its physical and chemical characteristics and of the 
glycerides and sterols and other minor constituents. Soya beans 
contain antioxygenic bodie.s, and the nature of thesi* substances is 
discussed in another section. As regards the phosphatides present 
in soya beans, details are given of the various ways in which these 
constituents are utilised. 

The second part of the book is confined to a treatise on the 
processing of soya beans. The earlier pages are devoted to outlining 
the development of this industry in the United States from its 
inception in 1915 and the building up of a market for the meal or 
cake as a protein feed, a market which had become firmly established 
by 1930. Details are given of the grading of the beans and of tiie 
methods of drying and storage. The variou.s methods practi.sed 
for the manufacture of the oil arc described. Regarding tht; three 
methods in use for this purpose, 74 per cent, of the ig.p)-4i crop 
was treated in expellers, 23 per cent, by solvcmt extraction, and 
the remainder in hydraulic pres-ses. Eight different makes of 
expellers are in operation. The continuous prfjcess of solvent 
extraction is the one more favoured. Lists are included of the 
manufacturers in the United States of America of suitable plant 
and of the mills processing soya beans. Further information is 
given regarding the methodis in vogue for refining the oil for edible 
purposes. The processes employed for the production and refining 
of phosphatides are described. These arc based on German methods, 
that of BoUmann being generally preferred. 

The book contains a mass of useful information collected together 
from many papers and articles which have been published on the 
subject of the composition and constituents of soya beans and their 
processing. References to over 700 arc givt;n in the bibliography. 
The book is well printed and is illustrated with a number of inter- 
textual plates. .It should prove of interest and value to all those 
who are concerned with soya beans and their products either from 
a chemical or an industrial point of view. 

No reference is made in the book to the fact that its contents, 
with ^li^t exceptions, originally appeared in 194a in a mimeographed 
publication of the Bureau of Agricidtural Chemistry and Engineer¬ 
ing, United States Department of Agriculture {ACE-143, Parts I 
and 11 ). G.T.B. 
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Fats and Oas in the War, By Karl Brandt, War-Peaco 
Pamphlets, No, 2. Pp, 60, g x 6, (California: Food Kciiearch 
Institute, Stanford University, 1943,) Price 25 cents. 

The author of this pamphlet had as his object in writing it a 
presentation of the war-time position of the supply of oils and fats 
for human consumption in the chief countries most seriously 
affected by the war. When considering this question invisibk; fats, 
consumed as an integral part of sonu; fof)d such as meat, eggs, milk 
or fish, were included as well as visible fats, for instance, butter, 
margarine and lard. After a short explanation of the properties 
and uses of oils and fats, the ne?xt few pages are devoted to pro¬ 
duction, trade and consumption, 'fhe main portion of the pamphlet 
describes war-time .supplies and adjustment plans. It is worthy 
of note that only Great Britain and Germany took steps prior to 
September 1939 to build up reserve stocks of fats against the 
eventuality of war. Each country is reviewed separately. The 
pre-war sources of supply are detailed, the war-time sources enumer¬ 
ated, and the methods taken to ensure quantitiv’S adequate to 
maintain goodf health are de.scribed. A talile is givi;n showing the 
rations of visible fats prevailing in the different countries. The 
statement is made that Great Britain is at least as well off as 
Germany when both visible and invisible fats are considered together. 
The author concludes that, in his opinion, there are not likely to 
be any catastrophic. shortage.s of fats during this war except as a 
result of large scale invasion, ensuing evacuation and abandoning 
of farms. 

The pamphlet contains a ma.ss of information and is a useful 
contribution to the study of the effect of hostilities on the supply 
of fats to countries seriously affected by the war. 

G T B 

The Food Resources of Africa. By Thoma.s S. Githens and 
Carroll E. Wood, Jr. African Handbooks : No. 3, Pp. 105,8J x 5 
(Philadelphia: University of Pennsylvania Press; London : Oxford 
University Press, 1943.) Price 9s. (d. 

The scope of this book is confined to Tropical and North Africa. 
The Union of South Africa, Southern Rhodesia, Egypt and Mozam¬ 
bique are. not considered. In the first four chapters Mr. Githens 
deals with West Africa (British West, French West and Equatorial, 
Liberia), and rather more briefly with West Equatorim Africa 
(Belgian Congo, Angola), North East Africa (Sudan, Abyssinia, 
Somaliland), and East Africa (Kenya, Uganda, Tanganyika, Nyasa- 
land, Northern Rhodesia). Mr. Wood provides a fifth chapter 
devoted to French North Africa, which is perhaps the most successful 
section of what seems altogether a rather unsatisfactory -vrark. 

The subject embraced m the title is fomiidable f<r a bo«& of 
this length, and much of the matter reedves soimi^t supibr^^ 
treatment.' For instance, the important - questiba, ol 
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livestock products is givnii little more than passing atttaitiou. An 
unfortunate feature of the Introductory pages is that the, " priini- 
tiveness " of African farming has lieen overdrawn. In places the 
general picture given the reader seems to verge on tiie ridiculous. 
A more careful appreciation of African methods and circumstances 
is required than is provided here. 

In th(’ West African section the statistical tables contain many 
figures which are of doubtful value,, and may he misleading if 
quoted iqiart from the text and the author’s reservations. This 
chapter also contains several technical mistakes, due, it would 
apimar, mainly to the misreading of authorities consulted. For 
instance, the question of the amounts of liydrocyanic acid yk'ltled 
by " bitter ” and '* sweet *’ varieties of cassava. The sweet orange 
is not a recent introduction ; excellent fruit is produced in several 
areas, though it may not be of full export quality. Other errors 
occur in respect of oil palm varieties, and the local utilisation of 
kola. 

E.RG.S. 

■* 

Science and Salvage. From the German " Verwertung des 
Wertlosen," edited by Claus Ungewitter, Translated by L. A. 
Femey and G. Haim. Pp. 183, 8J x 5J. (London; Crosby 
Lockwood & Son, Ltd., 1944.) Price 12s. fief. 

The word " salvage ” is associated at the present time with the 
saving of domestic waste as a contribution to tht; national effort. 
This book deals with the question not merely from the jKiint of 
view of the " kitchen front," but from that of a front comprising 
field, forest and factory, mines and municipalities, the atmosphere 
and the ocean. It is a slightly condensed translation of Venperiung 
des Werfhsen, which was published in Germany before the present 
war and was reviewed in this Bux.letin, 1939, 37 , 82, The subject 
matter has not been altered to adapt it to special conditions in 
Britain, but the importance of the subject to this country is force- 
fuEy brought out in the introduction contributed by Dr. E. I’rank- 
land Armstrong. Indeed, the problems considered, their economic 
aspects, and the ways in which science can deal with them, have a 
relevance that is common to all countries where there are mining, 
manufacturing and agricultural industries, and their handling will 
form a very important factor in the economic rebuilding of the 
nations. 

F.F. 

Chemical Industries. Edited by L. Ivanovszky. Nineteenth 
Edition. Pp. xxviii + 392, 11 x 8|, (London: Leonard Hill 
Limited, 1944.) Price 15s. 

Since the eleventh edition of this book was reviewed in this 
Bulletin (1936, 34 , 566) fresh editions have been published each 
year, and it may be stated with coididence that in s^te of wartime 
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production difficulties and pajier restrictions, progressive iinprove- 
mciit has been achieved. Extensively revised in with the 

addition of new features, the publication has now Ins-n fiirllier 
revised and enlarged, and the fen section.s into which it is still 
divided deal with various aspcct.s of chemical manufacture anti plant 
construction. The.sc include constructional materials, power plant 
and chemical plant, glossaries tif industrial and fijie cliernicals, and 
chemical and physical tables furnishing data relat ing to organic and 
inorganic compounds. 

Chemical Industries contains a very large amount of detailed 
information, extremely useftil to chemists, dunnkul enginet'rs, and 
other technicians concerned in the manufacture or utilisation of 
chemicals. 


H. T. 1 . 



MINERAL RESOURCES 

ARTICLE 

TliM MINING (iEOLOGY OF THE IKAMBA-SKKENKE 
GOLDFIELD, TANGANYIKA TliEHITOEY 

By R. B. McConnktx. D.Pli.. D.Sc., F.(i.S. 

Geohsisi, Taummyika Genlogicd S»irtt«y 

The Iramba GoIdfiaUi is tht* oldest known of the gold producing 
areas of Tanganyika. Sekcnke mine itself was extensively worked 
during the period of German occupation. Kirondatal mine is even 
older, for its native name of Misigiri, meaning *' the place of money," 
suggests that gold was won from the surface outcrops before the 
coming of the white man. It is probable that the Arabs were 
responsible for this early exploitation. 

The present report is a summary of the results arrived at during 
field work carried out by the writer between October r<j.p) .ind 
March 1940. The areas of economic importance wert* stmlied in 
detail and large-scale maps of ail the principal mines were pri‘pan;d. 

Geographical Situation and Communications 
The goldfield is situated in the Ctmtra! Proviut-e of I'angunyika 
Territory and lies 150 miles to tlui .south-ijast of Lake Victoria, and 
120 miles north of the Central Railway: the township of Singula 
is the nearest centre of importance. Part of the goldfield is on the 
Iramba Plateau, a horst-block bounded by fault scarps on the west, 
' north and east; but Sekenke mine, the most important in the 
area, is in the low-lying Wembere Plains, which drain into the 
dosed basin of Lake Eyasi. The altitude of the Iramba Plateau is 
about 5,000 ft., whereas Sekenke mine is 3,500 ft. above sea-lcvel. 

Ac’cess to the area is made easy by a branch line which leaves 
the Central Railway at Manyoni and, passing through Singida, 
terminates at Kinyangiri, 90 miles north of Manyoni. From 
Kinyangiri railway .station an all-weather road, about 50 miles in 
length, nm.s westwards through the centre of the area to Sekenke, 
the most westerly of the mines. There are all-weather landing 
grounds at Singida and at Kisaga, on the Iramba Plateau, whence 
the mines are easily accessible at all seasons by road. The landing 

S ound at Sekenke is closed during the rains. Between July and 
Jtober the area can usually be reached by road from Tabora on 
the Central Railway, and also from Shinyanga on the Mwanaa 
hrsmch ]^e. 

The geology of the Iramba Plateau and Singida area has been 

■ ^ ” '40 
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thoroughly iloscrihod by Klados and Reeve {Bull. No. it, Gcol. 
Div., Tanganyika Terr. Dept, of Lands and Mines, X938). 

GEotocacAi. Setting 

The area lies on the north-east margin of the great central 
granite massif of Tanganyika and, with the exception of some 
superficial deposits, the rocks are all of pre-Cambrian age. They 
consist in the main of a greenstone-volcanic series and a sedimentary 
series, both of which have undergone metamorphism and belong to 
the Upper Basement Complex. Thest; rocks are intruded by a 
porphyritic microcline-granite, which commonly e.xhibits hyliridiza- 
tion phenomena at its borders. In the vicinity of Sekenke, a band 
of quartz-diorite separates the granite from the greenstonc-volcanics. 

'I'he volcanic series, as described by Eades and Keeve, consists 
mainly of altered basalts and chloritizcd and epidotized dolerites; 
some of the latter form bands sufficiently hard and tough to make 
mining difficult. By contrast with the Lower Basement Complex, 
no garnet, kyanite or other deep-zon<^ metamorphic minerals are 
found. The grcenstonc-volcanic.s occur in (lie western and central 
portions of the area; in the east is a met n-sedinieiitary serit^s 
consisting mainly of .semi-pelitic mica-schists with intercalated 
quartzite bands. Tin; majority of the gold deposits lie in the 
volcanic .series near th(\ granite contacts, but some {irospects and 
one producing mine arc found in the .schists. A number of dykes, 
both acidic and basic, are found in the vicinity of liie mines. The 
basic dykes are without exception dolerites, although Eades and 
Reeve describe lamprojibyres from the area. 

The Iramba-Sekenke area has been much faulted and sheared, 
and, while the scarps of the Iramba Plateau are due to faults of 
Rift Valley age, tlie main tectonic movements arc believed to have 
taken place at a much earlier date. Investigation has shown that 
all the important gold deposits have been formed in connection 
with well-marked zones of shear. The principal directions of 
shearing are (i) N.E.—S.W.. (2) N.W.—S.E. varying to N.N.W.— 
S.S.E., (3) N.—S. varying to N.N.E.—S.S.W., and (4) E.—W. 
var3dng to E.S.E.—W.N.W. It will bo noticed t^t these directions 
fail into two complementary systems of shearing, numbers (1) and 
(2), and numbers (3) and (4) being respectively at right angles to 
each other. The strike of the greenstone-volcanics is generally 
either N.W.—S.E., E.—W., or N.—S. varying to N.N.E.—S.S.W. 
The quartz veins of Sekenke and the adjacent mines are developed 
in shears conforming to group {2), while those reefs of most value 
on the plateau conform to direction (3). In the meta-sediraentary 
area the lodes of Kinyalele mine trend N.E.—S.W. 

The Goto Deposits 

Types of Deposits. i . ; ., ^ 

. . The gold deposits' of tlw 'am' *- 1 ^' 
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categories t (i) quartz veins of niesothermal type aiu! {2) impregna¬ 
tion deposits. By far the larger prn|wrtion of the gold pr<Kluced 
in the area is won from quartz veins in the gretuistone-schists or 
diorites and on only om- producing mine (Kinyalele) is un impregna¬ 
tion deposit Ijeing worked. 

The gold in lite <|nartz veins is often free milling, but may In; 

' locked ’ in jjyrite or arsenopyrite. 'i he cpiartz is generally 
mineralized to some degrei*, and the most cimmum minerals are the 
.sulphides, of which pyrite is riflen abundant. Arsenopyrite is 
pri'sent in some mines and may carry refractory or ' locked ' gold, 
whilt! pyrrhotite <iccurs in a few eases and appears to he nlway.s 
barren. ('h.ilcopyrit<‘ occurs to some extent and zinc blende is 
ran;. Other minerals foiiud iti tlie veins are tourmaline, calcile and 
ankerite. 

Shear Zones. 

The gold-bearing quartz veins may themselves be divided into 
two groups : (i) those which follow definite lines of shear, and (a) 
those which are parallel to the planes of schistosity and belong to the 
' lenticular ’ type of quartz vein. The producing mines all belong 
to theHrst group, and those of the second have alway.s proved disap¬ 
pointing both as regards continuity of width and of persistence of 
gold values in depth. The shear zones are narrow, ranging from 
I or a ft. in width (as in certain mines on the platean) to (» or K ft. 
at Sekenke. They are constant in direction, and, .’dtbougli not 
always mineralized, may be followed on the siirfiic«> hjr consiclerahle 
distances. It is believed that the.se .shears have serverl :is ch.imiels 
for the mineralizing solutioics, and, therefore, where ore-shofds exi.st 
in them, gold values may continue to a considenihle depth. The 
shears are usually nearly vertical; they art; sometimes parallel to 
the direction of the country rock (e.g. Sekenke, Kirondatal), 
elsewhere they cross the schists at an angle; (e.g. Escarpm<;ut and 
McCallum’s). 

Although it is certain that the shearing has taken place at 
widely different times, its age is not known. In the description of 
Kirondatal and Sekenke mines, evidence will be given to .show that 
the shears followed by the quartz veins were in existence before 
the intrusion of the latest granite. Since their formation, the shears 
have moved again and again, and have shattered dykes and quartz 
veins that had formed in them. Examination of the grooving of a 
large number of slickensidcs shows that the movement of most of 
the faults was mainly horizontal and of the nature of a tear-fault 
or dicrochement; there is evidence that compression accompanied 
the faulting. The rifting that produced the escarpments of the 
Iramba Plateau is parallel to some of the older shearing, and it is 
thus probable that It is due to some form of revival of the older 
movements. In the deep gorge cut by the Kironda River in the 
western edge of the Iramba Plateau a fault was seen that appeared 
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to be related to the recent rifting. It wa.s parallel to the scarp 
(i.e, N.N.E.), vertical, and filled with a coarse fault-breccia indicative 
of movement near the .surface of the earth's crust. 

Surface Enrichment. 

A remarkable degree of surface enrichment is characteristic of 
the area, and all Ihc veins now being worked in depth carried at 
the surface values ranging upwards of i or., of gold per ton. Simi¬ 
larly, veins that carried good workable values on the surface (c.g. 
7 to 15 dwt.) were commonly found to lose value and become unwork¬ 
able at depths sometimes as shallow as 15 ft. nr less. It may b(i 
said that veins which do not follow a definite .shear zom^ generally 
lose value in depth. Dendrites of manganese dioxide are commonly 
found in the quartz veins of the gold-bearing area. 

Albiiization and Albitophyre Dykes. 

Metasomatic alteration is a characteristic of .some of the most 
valuable deposit.s of the goldfield, and, in the western area, generally 
takes the form of albitizatinn. Good e-vaniples of albiiization are 
found in the Sekenke and Kirondatal mines, and will be di'scrihed 
in later paragraphs, 'fhe metasomatic allute is very .sodic and has 
the compo.sition Ab^Ans. A notable fe.'il me is thul tlie albitizatinn 
of the vein fissure was preceded by the injection of dykes of albito- 
phyre carrying phenocrysts of albite with a similarly sodic com¬ 
position. The sodic alaskite de.scrihed by Grillugher {Ecnnomic 
Geology, 1939, 34 , No. 3, 243-267) from the Tai|>a goldfields is 
recalled, and it is intc'resting to note that some of the alaskite was 
considered by him to he of metasomatic origin. 

Carhonatization. 

In the vicinity of the gold deposits carhonatization is a constant 
feature. Where the country rock is grecn.stone, microscopic sections 
show a high degree of carhonatization, and small veins and stringers 
of calcite are found. At Sekenke mine calcite appears to accompany 
the second phase of mineralization, and at McCallum’s mine ankerite 
is sometimes abundant. 

Phases of Mineralization, 

It can be clearly seen in both Sekenke and Kirondatal mines 
that hypogcnc mineralization has taken place in at least two phases ; 
and there are indications, which should be verified by ore-micros¬ 
copic work, that the high gold values were introduced by the second 
phase. Thus periodic introduction of mineralizing solutions has 
been facilitated by the repeated movements of the faults and 
shears. 

Description of the Mines 
Sekenke Mine. (Map facing p. 44.) „ ^ 

Sekenke mine is the .plcfest ,gola i|jine;''iia;Tan||u^ik9ir!T^^ 
wmrk^ kbee toes- M '-oeciiy^^ 
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produced over £200 ,(mkj worth of gold prior to nH' gold is 

carried in a series of parallel quartz veins tren 'oig N.VV.—S.E, 
Of thase the " Dernhurg Retd” is th<‘ most impo’^tant, and the 
only one to be w«jrked at the present time. It has i,>’cn opened to 
a depth of about 700 ft, and is nearly vertical, dipping very steeply 
to the south-west. ^ 

'I’he Sekenkc reefs are situated near the bonier of the granite 
that lies to the south-west of the Weinhen- Plains, and the green¬ 
stone-volcanic series to the cast and north-east; the passage from 
one to the other is not sharp. T’he true porphyritic granite is 
bordered by a band a mile or so wide of fmc-grained micnx^Une- 
aplogranite, which commonly e.\hibit.s }wgmatitic texture. Between 
the aplogranite and the volcanics is a hand of quartz-diorite 1,000 
to 2,000 ft. wide and enlarging to the north-west, ihe limit 
between diorite and volcanics is one of passage, large felspar porphy- 
roblasts having developed in the greenstone-schisljj near the contact. 
It is therefore concluded that the diorite is a confiuninated phase 
of the granite and probably consolidated before the main bathcdlthic 
intru.sion. This interpretation agrees with that proposed by Eades 
and Reeve. 

The important Demburg Reef is almost exclusively in the diorite 
near its contact with the volcanics ; it follows a well-marked zone 
of sheared rock u^||illy 6 ft. wide and visible on the surface for a 
mUe or ifWre, although its actual extent is certainly much greater, 
Th^te ar^’altogether seven reefs: counting from tlu’ norfh-east they 
are the '* Augusta,” the ” Sultan,” the ” Parallel,” the " Demburg,” 
the ” Pyritic,” the " Porcelain " an<l a fiirtlu’r uiuiatw-d retd winch 
is in line with the reef of Papas’ mine (see below). The first five 
reefs occur in the volcanics or the diorite, the last two in the 
aplogranite. 

The band of diorite described, as well as the quartz veins and 
dtears, trend in a N.W.—S.E. direction, and all are crosstid by a 
parallel series of acid dykes trending N.N.E,—S.S.W, Some of the 
dykes are of pegmatite or microdine-granite, but the majority are 
quartz-albitophyre of .varying texture. The base of the last-men¬ 
tioned rock is usually formed of fine-grained felspar (albite) laths 
and granular quartz. The phenocrysts are albite (AbujAnj), quartz 
and hornblende; no potassic felspar is present. The albitophyre 
may be granular or porphyritic; it often resembles a quartz- 
poiphyry, but albite ;iienocrysts are usually numerous. The 
hornblende shows altgation first to biotite, then to a pale pleochroic 
mica (Phydrobiotite^j smti finally to chk»ite. In the neighbourhood 
of the shears, the rock may pass to a carbonatized epidote-granuMte 
or an epidosite. ' 

The albito;^hyTes have a considerable importance in the develop¬ 
ment of the mine and must be briefly considered. VSPhea th!e dykes 
were intruded they found the shaucs already pre8eirt**^«nd were 
(Mverted along them, penetrating them in the form of tofiguci. '' 
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a later stage the N.W.—S.E. shears moved again and crushed the 
dykes. Still later, the quartz reefs were formed in the shear, and 
their development was interfered with by the dykes, for where the 
shear crosses albitophyre the quartz reef is either pinched out or 
carries low values. 

It is important to realize that the reef is not dislocated by the 
dykes ; it continues on its course except for a slight roll or deviation, 
but the albitophyre constitutes a medium that is unreceptive 
towards the formation of rceLmaterial or the deposition of gold. 
Tlie valuable portions of the mine are thus limited to the vertical 
segments contained between bars of dyke. The reefs are also 
cros.sed to Ihe south-east of the present workings by two large dykes 
of olivine-dolerite, To judge from similar occurrences in other 
parts of the area, it can be expected that these dykes wiE cut the 
reef but will not displace it. They will probably have no influence 
on the mineralization of the adjacent reef. 

A feature of the mine is the albitization and silicification of the 
dioritic wall-rock. Ih.the neighbourhood of the reefs, the diorite is 
seen under the microscope to be saturated with quartz, which even 
penetrates fractures in the hornblende crystals. At a further stage 
albitc appears and a quartz-albite. metasomc is formed; this is a 
characteristic greenish-white rock composed exclusively of albite 
(AbssAnj) and quartz. The albite is micro-faulted and crushed, and 
the quartz shows undulose extinction and crushing. Finally this 
rock becomes quartz reef by a process of silicification. The type 
of quartz thus produced is a shiny, opaque, white variety of a 
somewhat grc'asy appearance; microscopically it appeans to be 
formed of large grains much crushed and shattered, and it often 
carries high values. Another type of quartz generally associated 
with high values is very fine-grained and saccharoidal; it often 
fills cracks and .shears in the older reef. This quartz appears under 
the microscope to be uncrushed and thus represents a late phase of 
mineralization. Calcite and fine-grained tourmaline are often 
aMociated with this late phase. In the Sekenke quartz there is a 
very small proportion of sulphides, principally finely disseminated 
pyrite. Specks of galena are of rare occutrence. 

Exploitation has been largely confined to the section of the 
mine that lies,to the south-east of a bar of dyke crossing the 
Demburg Reef in the neighbourhood of the Main Shaft and continues 
for .some 1,000 ft. in this direction. The Demburg Reef is here 
divided for part of its course into East and West Reefs, which unite 
in depth before reaching the fifth level. The average width is from 
6 ft. to 7 ft., and the values are patchy., Remarkably high values 
were, recovered in the first level owing to surface enrichment, but in 
7 dwt. mfling grade can he maintained. The best v^rms 
ia' an ore-moot >pitchin« about 45® to the south-east' 4 t'. 
the ^eli and about x,ooo n, south-east of tW 
this 
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development of the reef. Below the sixth level the shoot pluoRes 
vertically, and high values have lieen exploited in a winz«‘ sunk to 
open the seventh level; this concentration of gold is probably due 
to the blanketing action of the ailjacent albitophyre dyke, 

In the Dernburg Keef the higli values are often limited to a 
narrow atone that usually lies near the foot-wall. It is believed 
that this feature is due to the htte phase of shearing already men¬ 
tioned having caused fractures in the reef that permiUed the intro¬ 
duction of gold-bearing sohitions of the second phase of rnineralista- 
tion. 

Sekenke mine is difficult to exploit, as the values are patchy, 
and barren portions of the reef .are frequently enconntere(i. The 
mapping and investigations raniifd out by the writer, however, leatl 
to the conclusion that the Dernburg Shear is a tectonic feature of 
importance, and that it is likely to extend to a considerable depth. 
Study of the mineralization and wall-rock alteration shows that 
both proceed from some deep-seated source, and values can therefore 
be expected to continue in depth. Furthermore, the second pii.aM! 
of mineralization mentioned above is more widely ftiuiul in fhe 
lower levels than near the surface, and there is thus th(; pruhalnlity 
that good values will be found as development procc( tl,s. 

Union Gold, Mines. fMap facing p. 44.) 

To the south of Sekenke and belonging to the same N.W.—S.E. 
vein system are two mines known as Papas' mine and Kikk ides’ 
mine. They are at present united under one managcmenl with the 
name Union Gold Mines. 

Papas' mine is a quartz reef in a well-marked vciti(,:;tt shear, 
3 to 4 ft, wide, and in the continuation of the .Sekenke diorite band. 
The vein is interrupted by an albitophyre dyke, fcj the suuth-tjast 
of which high values were exploited near the surface. Tlie reef 
has been worked to a depth of some 70 to qn ft. by a number of 
shafts, but little is known of the values in depth. It is possible 
that tl^ reef continues to the north-west for a c(jnsiderable distance: 
if this is so, it would enter the aplo^anite mentioned on page 44. 
Good values in consolidated superficial gravels are in fact found in 
this direction. 

Kikkides' mine lies i mile to the west and possibly consists of 
more than one reef; that open to examination, however, was foii»d 
to avert^e a to 3 ft. in width, and, while maintaining the usual 
N.W.-S.E. direction, to dip 45° towards the south-west, The reef 
has been opened to about 80 ft. and the values found to be patchy; 
it is foimed in a well-marked shear in finergrained aplt^pranif® that 
(kimetimes carries large flakes of white mica. In the neighbourhood 
are extensive deposits of gravels carrying sufficient gold values to 
warrant their exifloitation. 

KifonMal Gold Mim. (Mftp ladbg p. 46.) 

This mine H near thi and some six miles to the 
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east of the western scarp of the Iramba Plateau. It was known 
and exploited in the days of German occupation, but has only 
recently attained any importance. The deposit consists of quartz 
veins in a number of parallel shears, trending N.—S. varying to 
N.N.E.—S.S.W., and developed in a greenstone-volcanic series 
dipping nearly vertically and directed parallel to the shears. Close 
to the east is a cupola of porphyritic granite, which meets the 
greenstone along a sharp but somewhat meandering contact. 

The so-called “ Main Shear ” trends N. 20° E., more or less 
parallel to the granite contact and on an average about 100 yds. 
from it. Further west is the " West Shear,” foEowed by the 
" Kloof Shear ” and two ” Boundary Shears.” 

The geology of the mine is peculiar and recalls in some degree 
the gold mines of Berezovsk in the Urals.^ A number of dykes, of 
two types, pegmatite and diorite-porphyry (carrying phenocrysts 
of andesine and hornblende) issue from the granite and cut through 
the greenstone series in a N.W.—S.E. direction, thus crossing the 
shear system at an angle. That the shears were present before the 
intrusion of those dykes is shown by the fact that the dykes are 
diverted and enlarged where they cross the shears, and often a 
large mass of intru.sive rock is formed at these crossings. The 
intrusive rock, whether normal pegmatite or diorite-porphyry, has 
been altered in the neighbourhood of the shears to a fine-grained 
white rock composed of aibite. (AbpsAns) and quartz identical with 
the altered wall-rock noted at S(;k(mke. It is exclusively in this 
quartz-albitc raotasomc that ore-shoots are developed. The shears 
themselves, though per-sistent, do not alw.ays carry much quartz. 
Occasionally, narrow veins of quartz in the shears where they cut 
greenstone-schists are payable, but it is not likely that much gold 
will be found away from the cross dykes. 

Prior to the erection of the mill in 1934, there was an irregular 
production from the dollying of enriched surface outcrops. In 
1934 and 1935, returns show that production was respectively 
1,521 and 1,255 fine oz. Thereafter production dwindled almost to 
vanishing p^t untE 1939, when a rich ore shoot was discovered 
in shaft Nb. 3, where a large mass of quartz-albite metasome was 
found at the junction of the Main Shear and a pegmatite dyke; 
This ore shoot was in the form of a lens 100 ft. long and 15 ft. 
across at its greatest width. The lens did not quite reach the 
.surface, and it has been worked to about 100 ft. without lowing 
signs of diminishing. The average value is said to be high, and for 
the year 1940,1,305*6 fine oz. of gold were produced. The gold is 
carried in quartz with a fairly high proportion of sulphides, and 
visible gold is common. In the oxide zone a seam of hematite 6 in. 
or more wide was often found in the reef ; when the sulphide zone 
was reached this seam was found to consist of pyrite, arsenopyrite 

' iMitural DapoaiU, by W, Llndlgnja (McChfaw-Hlll, New York); FonrthEdltlott, 
1933, PP- >46. W 3 ‘ ' 
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and pyrrhotitc with some subordinate chalcopyrite and wnc iilettde. 
Crystals and vugs of all liicsc sulj>hides are found tJmnighout the 
lens. This band of sulphides suggests a second phajw: of gold- 
bearing mineralization comparable to tliat noted at Sekcnke. 

A number of otheir simihir ore-shoots of minor im}X)rtance are 
known in connection with the Main Shear and the West Shear, but 
exploitation has not proceeded far enough to permit of an estimate 
of tlieir value. A characteristic of these bodies is the presence of 
small veinlets of fine-grained tourmaline. 

The Kloof shaft is sunk upon a body of quartz-albite rnetasomc 
that lias formed where a dyke of diorite-porphyry crosses the Kloof 
Shear. High surface value.s have given place at 6o ft. to cpiartz 
with a sulpiiide content of 2-5 per cent. The sulphide is exclusively 
arsenopyrito and carries all the gold. Some high assays obtained 
from this body should encourage further investigation. 

Ore-bodies are also found further west in the Boundary Shears, 
but values are low. Since, however, the high values found on the 
Main Shear are near the granite, it is possible that valuable ore- 
shoots may be found in depth in the Boundary Shears. 

It is interesting to note that all the shears are cut off to th<* 
south by a wide dyke of quarts-albitophyre similar to the acid 
dykes at Sekenke. This rock appears whiter and more granular 
than the Sekenke type, but it has undoubtedly suffered si^vere 
crushing and faulting, since the schists to the south of it are directed 
N.W,-—S.E. and not N.N.E.—S.S.W. as in the mine to the 
north. 

A dolerite dyke some 50 ft. wide crosses tlu^ mine from S.W.— 
N.E. and cuts the reefs; the evidence shows that it post-ilates 
both the shearing and mineralization. 

Kirondatal mine is still at an early stage of development, but 
the results already obtained are sufficient to warrant a thorough 
diamond drilling campaign. Such a campaign could be based on 
the geological map attached to this paper and guided by Ihrabove 
remarks. 

Escarpment Mine. (Fig. i.) 

The Escarpment mine is situated in a shear at the top of the 
western escarpment of the Iramba Plateau. The shear is well- 
marked and strikes N. ao® E., dipping 45® to the east; it can be 
followed for several thousand feet on the surface and sometimes 
contains quartz. The gold is carried in an ore-shoot consisting of a 
quartz vein averaging 18 in. in width and showing a strike of about 
loO ft. The vein has been opened to i depth of 90 ft., where it 
continues to carry good values. The ore-shoot Is probably at the 
juiwstion between the shear and a series of lenticular quartz veins 
strikii^ E,—W.; there is thus a good diance that it will continue 
in depth. The mine is y miles north-west of Kircmdattd mine, 
with which it is conn«rted by a motor tradk. 
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McCaUum's Mine. (Imr. 2.) 

This miriR is situatinl miles north of the ICseurpmcnt mine. 
The geology of hoth mines is similar, hut at McCaUum’s there are 
at least three parallel shears carrying ore-shoots. Sinci; these 
shears are all well marked and persistent, it is unlikely that the 
reefs will pinch out in depth. I he mine has been quite extensively 
worked at various times, but the frequent faults r«‘,nd<'r mining 
difficult. The ejuartz contains sulphides, principally pyrite and 
chalcopyrite, as well as a gootl deal of ankcritc, and high values 
wore recovered near the surface. 

■fhe ore-bodies have formed, in a similar manner to those of the 
Escarpment mine, at the junction of E.—W. and N.W.—S.E. 
lenticular veins with the N.—S, shears, 

Mkingi Miner Reefs, 

A number of quartz veins in the neighbourhood of the Mkingi 
River show good values on surface. These veins, in spite of showing 
remarkable continuity in a N.W.—S.E. direction (paraUel to the 
grewastone-volcanic series), are not in definite shears, and values in 
depth are disappointing. 

The quartz veins are sometimes paralleled by narrow dyke.s of 
albitophyre. It is possible that an ore-shoot may be found at the 
junction of these reefs with other cross reefs. 

Kimalele Mine, (Fig. 3.) 

This mine is situated near the eastern .scarp of the Iramha Plateau 
and is 19 mUes by road from Kinyangiri railway stalion. It presents 
very peculiar features, and the result of the present study is that 
the mine warrants thorough invcfstigation by diamond drilling, as a 
large low-grade ore-body may possibly exist in depth. 1 he mine 
is Mtuated in a meta-sedimentary aeriR.s of tjuarlzites and semi- 
pelitic mica-schists directed N.35° E. and dipping 45“ to the south¬ 
east. In this Series is a succession of banded cjuartzite beds 10 to 30 
ft. wide, the most easterly of which constitute the lodes of Kinyalele 
mine. 

Detailed geological mapping of the property showed that the 
three lodes recognised were all part of the same quartzite band 
! isoclinally folded as shown in the accompanying figure. No. 3 lode 
is the most easterly of the quartzite bands, and this fact, in addition 
to its lenticular nature, leads to the belief that it marks the plane 
of a thrust-fault. To the west of the mine the often recurring 
quartzite bands are barren. The isoclinally folded lode Is q complex 
syncline and has the form of a -deep, narrow trough. The whole 
trough pitches to the north-east at an an^ of 35 to 37®, and this 
attitude renders the axis of the folds visible on the surface. The 
lodes themselves are conttxrted k a series of small ishdinal ftdds, 
the axes of which are mofe or less paraUel to the &xk of the mak 
trough-Md. {F% 4,) 
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Lode No. 3 may be followed some two miles to the north-east 
where it approaches a granite cupola ; neither the contact nor the 
extent of the granite is visible owing to the superficial cover. 

The lodes themselves are of a very unusual composition ; they 
are from 10 to 30 ft. wide and consist of repeated narrow bands 
of (r) garnet crystals, (2) balls and aggregates of fibrous amphibole, 
and (3) quartzite containing small garnets and fibrous amphibole. 
The mineralogical and mineragraphical study of these lodes has not 
yet been completed, but it is concluded that the peculiar composition 
has resulted from metasomatism due to the proximity of the granite. 



Fio. 4. 


Since the barren quartzite bands to the west have been metamor¬ 
phosed only to a very slight extent, it is likely that the phenomenon 
was facilitated by the passage afforded to ascending vapours by 
the thrust plane at No. 3 Lode and by the deep trough pitching 
towards the granite. As was pointed out by Teale and Oates 
(Tanganyika Terr. Geol. Surv„ Ann. Rep. 1934, p. 5a), gold is 
found in similar lodes in the Dahlonega District of Georgia, U.S.A. 

The lodes are mineralised by pyxite and pyrrhotite, but the 
condition of the gold is not yet known, though it is supposed to be 
free miUing. Polished sections show sulphides replacing fibres of 
the amphibole and filling cracks in the garnets, but the little gold 
that has been seen microscopically is not enclosed by sulpWde, 
Fibres-of gold have, however, bemi found when panning ch» from 
th® osdde zone, and the replacement of amphibole by gpl^ iSf ,’^^ 
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suggested. A succession of olivimstloU'rile dykes cros.s the lodes; 
they are later than the niineralisatinn. 

The mine has been worked on a small scale for some years and 
472 oz. of Rokl bullion produced. The average value on the .surface 
appears to be j dwt., but .samples from the bottom of the Kinyalele 
.stream give values up to 6 dwt. over several feet. The jKJssibilily 
that a large body of ore lies in the trough pitching towards the 
granite should be thoroughly investigated. 


ABSTRACTS AND NOTES 

Obituary.—Miss B. C. Groves.—We deeply regret to record the 
death, on December 15, 1944, of Miss K. C. Groves, M.Sc., E.K.I.C., 
senior assistant in the laboratories of the Mineral Resources Depart¬ 
ment. 

Miss Groves, who was bom in 189a, received her scientific 
training at Birmingham University, where she took her B.Sc degree 
in ^^Chemistry and Botany, and M.Sc. in Botany. Prior to her 
aj^intment at the Imperil Institute in 19x8, she was engaged for 
some time in the Metailurgicai Branch of the Royal Arsenal at 
Woolwich. Although her early scientific bent wa.s mainly Iwjf anical, 
she became an expert mineral chemist, but maintained an imlinxd 
association with her early studies bj? her interest in agricultural 
subjects, particularly in connection with the influenc-e nf soi! com¬ 
position on crop production. Sh<^ was a recognised aiifhmity on 
soil analysisi her published work on this subject lnclu<ling contribu¬ 
tions in 1928 and 1933 to the Journal of AgrkuUural Science on 
'* The Mechanical Analysis of Heavy TVrriiginous Soils " and " The 
Chemical Analy.sis of Clays, with special ndiTcnce U» Clay Fractions 
of Soils." She also made many contributions to this Bui.i.ktin, 
one of the principal being an article in 1932, dealing with " Producer 
Gas as Fuel for Motor Vehicles.” 

On her promotion to Senior Assi-stant in 1929 she had the task 
—one which might conceivably be difficult for a woman—of leading 
a team consisting, with one exception, of men assistants. Her tact 
and temperament were such, however, that the duties were admir¬ 
ably performed. In fact, in the whole of the 25 years during which 
the writer was associated with her, he does not recollect a single 
instance of friction or disharmony. She took a great pleasure in 
her work, and though it was inevitable that she should share the 
uncongenial tasks which are of necessity occasionally encountered 
in the routine of a chemical laboratory, she never, even in jest, 
made any complaint, and in spite of tte ill-health from which she 
sufiered kttarty, performed every duty with unfailing cheerfulness 
. 9 a 4 interei^: She was a loyal colieague, who had earned the respect 
and aiectim of associates, and her untimely death, at a com¬ 
paratively early 4^ leaves them with a leal sense of porsonal loss, 

W.O.R.W. 
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Sierra Leone Produces World’s Largest AUumal Diamond.— 
Through the courtesy of Sierra Leone Selection Trust, Limited, wo are 
permitted to announce the discovery on January 6, 1945, of what 
is probably the largest diamond of gem quality yet found in an 
alluvial deposit. This remarkable stone weighs 770 carats and 
came from the same workings in Sierra Leone as did the two other 
large diamonds (250 and 530 carats), the discovery of which was 
first announced in this Bulletin, 1943, 41 , 206. 

The stone was recently brought to England and is stated to be 
an irregular cleavage block of exceptionally fine colour and quality. 
It is the third largest gem diamond so far found in Africa, having 
been surpassed in size only by the Cullinan (3,106 carats), which 
came from the Premier mine in 1905, and the Excelsior (995.2 
carats) found in the Jagersfontein mine in 1893; but both these 
came from kimberlite pipes. The new Sierra Leone stone weighs 
44 carats more than the Jonker, found in 1934 in alluvial deposits 
near the Premier mine and subsequently sold to the Diamond 
Corporation for £75,000. It is the largest gem diamond ever found 
in an alluvial deposit in Africa, and perhaps in the world, for it 
exceeds by 43-4 carats the President Vargas found in 1938 in Brazil, 
and there is no reliable evidence as to tlic original weights of two 
legendary Indian stomps reputed by some authorities to have been 
slightly larger. 

Tlie Sierra Leone diamond field tlevelopiid with great rapidity 
after working commenced in 1932, and according to Sydney H. 
Ball’s estimate, the annual output in recent yi'ars has bt'cn of the 
order of 850,000 carats, valued at about £r,ooo,ooo. 

It provides one of the most striking examples of the practical 
value of geological work in the Colonies, for the original discovery 
of diamond in Sierra Leone was made by Geological Survey officers 
in ^ 930 - G. E. H. 

Recent Analyses and Tests of a Kenya Diatomite.—The following 
note has been kindly forwarded by the Commissioner of Mines, 
Nairobi, Kenya. 

The occurrence of extensive deposits of diatomite in the Rift 
Valley areas of Kenya has been known for many years. Analyses 
of some were made by the Imperial Institute as long ago as 1910, 
and analyses in connection with manufacture of tiles were published 
in this Bulletin, 1921, 18 , 306, followed by further analyses in the 
Imperial Institute monograph, " Diatomaceous Earth," published 
in 1928. 

Recently one of the deposits, situated in the vaEey of the River 
Kariandus on the Cole Estate near Gilgil, has been exploited, largely 
for use in the manufacture of cheap ^des of local soap. In an 
endeavour to determine the value of the rock for other purposes, 
the Mining and Geological Department of Kenya have examinad 
the deposit and carried out various tests. 
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The qtiarry being worked shows a succession of luffs and 
diatomite of Ph'istocene. age and 51 ft. g in. in tbicknes.s. There 
are six bands of diatomite with thickncs.ses {upper band downwards) 
of (i) 2 ft, 3 in., (2) 4 in., {3) 6 in.. (4) 1 ft. 5 in., (5) 6 in., and (f») 
the main band, 34 ft. 6 in. e.xtw,sed. fiach of these bands, except 
No. 5, h.as been sampled, four samples being taken over the main 
band, with a comjKJsite sample derivtid from those, four. The silica 
and lo.ss on ignition figure.s for these samples are as follows (|X'r 
cent.): 

Burnt. t. 1. 4. A.i. <kr;. brt. fbinl. 

SiOa . 8306 yt*oh 71‘68 8a'BB 8*77 8355 85^10 84^19 

Los* . f>'55 H'3a 7>oo O'lq j-SO 533 s-jj 5 s« 

Anulyst; A. V. K. Hitchens, Government Clieniist and Amyer. 


FuUer analyses were made of a sample from Band 6d. and of a 
composite sample of Bands 6a-d. with the following results: 



8K>*. 

Al. 0 .. 


CUiO. 


ABmIU Ifsttloo TK>«* 
«• jLoit. 

H«,0. 

Total* 


85*20 

4'^3 

a*Bo 

0*28 

O'XJ 

o*ai 

5*33 

0*30 

100*14 |>«*r ernt. 

Band 6a*d. 

84J9 

467 

3 04 

0*36 

X74 5*51 

0*20 

99‘<>19 pel* cent, 


Analytt: A. F. R. Hltchea*. 


These analyses of the main band are of interest as they show 
higher silica contents than have been previously recorded for Kenya 
diatomites. A comparison with other analyses, cakulattjd fret^ of 
ignition loss, is given in the Table on page 57. 

The amount of soluble silica, which may in? taken as an Imlicatitm 
of the proportion of diatoms present, was determineti in HeV(?rai 
cases by the Imperial Institute.; the figures are. imixima, as usually 
some non-diatomaceous opaline silica is also present: 


Soluble Silica 

{percent.) 71 >22 


3, 6. 7 * 8* 9 * 

66•;^9 61‘20 61*50 B504 71 *22 33‘65 3*‘50 


Determination of soluble silica has not been carried out in the 
new analyses, but the fallowing approximate modal analpis has 
been calculated from the chemical analysis of Band 6d.: Diatoms 
75-77, volcanic glass, 13*08, kaolin 8*8g, ilmenite 0*57, haematite 
1*30, calcite 0*36 ; total 99*97. 

This modal analysis is based on the assumption that the volcanic 
glass present has the composition indicated in an analysis by G. T. 
Prior of obsidian (glassy soda-rhyolite) from the Lake Naivasha 
district {Minerohgicai Mag., 1903, 13 , 246). The proportion of 
volcanic glass is based on the total alk^is present; the balance of 
alumina left after calculation of the glass is allotted to kaolin; the 
balance of rilka remaining after allotment of the reqmaite quantities 
to volcaacdc {gUu» and kaolin is assumed to represent diatenns; and 
after subtra^on the small amount of lime required for the glass, 
the remaining lime is calculated to cazhonate. The meth^ of 



Comparison gf Kenv4 Biatd'iite Analyses 
(All calculated free oi ignmon loss.) 
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calailatinii was jutlgwi to 1 m’ misonaMo—thoiiRli naturally yirkliiig 
an .■ipproxiniatidti only -from microscopo fsamination «if llu' 
diatoinites. 

This cotripiitafion of diatom crmtont, though not strirtly coni- 
parahlo with Ihi' Itnjx’rial Institute soluble silica detenuitialiofis, 
gives a good idea of the pr<j})orti«>ns of diatoms and impurities in the 
newly :niaiyse<i samples. It seems clear that the Kariaudus deposit 
at present being worked is sujK'rior to other Kimya diatomites. 

The tliatoinile (d the main hautl in the Kariandtis »piarty is as 
a wliole a daxzHng white rock. In its upper portion.s it runtatns 
oeca,sionaI lenses of volcanic ashes, and in other parts (R'casional 
knots of iron-staining. I hese are, however, re.idily rejectctl during 
(juarrying operations, The apparent lilock diuisity is approximately 
2H II). per ai. ft., and the appanmt j)owder density of the rock, 
gently crushed and passed through a 120-mesh sieve, is yj to § lb, 
pir cu. ft. Wet screening shows that from about J to 9 per cent, 
is retained on a aoo-mesh sieve according to the derivation of tlu* 
sample, and it is apparent that much of the non-diatomaceotis 
impurity is in a fine state of division. The residm',s recovered 
include calcareous tubules and plates, occasional fels|);ir.s and 
sometimes quartz grains, and predominantly grains of pumice and 
volcanic glass. 

Microscope examination indicates that the pr(;dominajit iliatom 
in the main band is a species of Melosim, H is ai'companied liy a 
few large Pinwdma, and two species of JuinotiH. ( ireular htrms 
of varying diameters are variably present. There is also a fair 
proportion of diatomaceous detritus. 

A few tests have been carried out to determine tlie alrsorptive 
capacity of the diatornite, and these indicate th.it samples, after 
ignition, will absorb from about 3 to 3J times tluar weight of water. 
Such ignited samples appear to alj.sorb little moisture from the 
atmosphere under East African conditions. 

Geological Work in Nigeria, 1043 .—The Annual Report of the 
Geological Surve;y of Nigeria for 1943 is of special interest, for 
although field activities during the year were h.-unpered by lack of 
sta:fi, it contains vahiable reports on the wolfram and tantalite 
deposits, a review of Nigerian stratigraphy, notes on the distribution 
of minerals and groundwater, and a new edition of the i 2,000,000 
coloured geological map of Nigeria. 

The investigation of wolfram deposits, begun in 1942, was 
continued during the year, but owing to decreased demand for the 
mineral, was brought to a close at the end of the field season. Eight 
areas were examined in 1943 and these are described and illustrated 
by geolt^cal maps on the scale of i: 125,000. The Gabbas depcaita 
in the Am Hills afea (Benue Province) include two ore bodies which 
are the lai^^t individual wolfram deposits yet foimd in Nigeria. 
They form irregakr pipes in raetasomatiaed grimHe, apparently 
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converging at depth, one from 5 to 13 ft. wide and the other attaining 
a maximum width of 25 ft. 'I'he ore consists of sphalerite, chal- 
copyrite and pyrites with cassiterite and wolfram set in a mass of 
siderite, fluorite, quartz and green biotite. From an adjacent 
orebody a 9 ton block of cassiterite was won. It is unfortunate that 
the by-product zinc and copper .sulphides cannot be sold owing to 
transport costs, but given high prices and demand for wolfram the 
Gabbas deposits may continue to be workable. Attention is also 
directed to the presence of columbite in the Afu Hills, where it was 
discovered as recently as 1942. 

In the Mada Hills the wolfram veins are of the type which provide 
quickly worked out detrital deposits, but arfe too small and scattered 
to be mined economically, and in the Shona Hills mining will become 
uneconomic as soon as the limit of opencast working is reached. 
In the other five areas investigated the prospects for wolfram were 
even more unpromising. As wolfram investigations are now at an 
end, for the time being at least, a general review is made of the 
Younger Granite mineralisation in relation to the occurrence and 
genesis of the wolfram deposits. This touches upon many interesting 
topics, such as the association of strongly magnetic cassiterite with 
columbite, and the presence of columbium in clean homogeneous 
wolfram to the extent of probably a few per cent. 

A preliminary report is made on the; p(*gmatites of central 
Nigeria which are workiki on a .small scale for cassiterite and have 
recently become of some. itnportanc«! as sources of tanlalite. These 
pegmatites are older than, and have no apparent connection with, 
the Younger Granites with whicli most of the; cassiterite and colum- 
bitc of Nigeria is associated. The mo.st promising areas for tantalite 
appear to be in Kabba Province, e.g. near Egl>e, but in general the 
search for tantalite is j^ike looking for a needle in a haystack. 

In the ten years which have passed since the previous issue of 
the 1: 2,000,000 provisional geological map of Nigeria was published, 
new evidence has accumulated which has necessitated a major 
revision of Nigerian stratigraphy and the new map is therefore 
very different from its predecessor. The principal changes relate 
to the classification of the Cretaceous and Tertiary sedimentary 
rocks ; the Cretaceous system is now sub-divided into an Upper and 
Lower division, divided by an inferred major unconformity between 
Turonian and Albian ; wide areas of unfossiliferous sands and clays 
in north-western and central Nigeria previously clas^d as Tertiary 
are now referred to the Turonian and Post-Turonian Cretaceous; 
and finally, the old Benin Sands group is no longer recognised as a 
stratigraphical unit, as some of the sands are now known to be 
Cretaceous while others are Eocene. Furthermore, in many parts 
of the map the geological boundaries have been revised, and in the 
Bamenda area of the Cameroons a large, area of volcanic rocte 
(Tertiary-Recent) is shown for the firpt time, AH the, imports# 
mineral deposits are shown on the map by symbols, 

,1^ . ' '. ' .. 
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From the note's on the distrihulion of minerals in Nigeria the 
following tabular summary has been drawn up to show the age 
relations of the (remomic minerals ; those shown in italics occur in 
deirosits not yet worked or of uncertain economic value. 






Char! Cftnip . 

KiKonf 

Upper . 

(UrrtnuiHmM 
VnuriKtM'UininitciH . 

I Vti 4 anibr i an Uegtnat it 
Urc-tambriftu SciiifitH 


Bintfimnrirttus Barih. 

f4tmct«tnne* Phmphakt 

PfMfiwi hm Om* 

Lf*mbZinc, Brinr, htumk. 

Tin, (‘ohinthtle, Wolfram, 

Tin, TanlaUi«, Ikryt, 

Gold, T<ik, 

T. D. 


Mineral Discoveries in Uganda.—Exports of valndbte n^enii 
from Uganda began In 1927 with the production of XI4 tons 0# 
tin ore, and this was followed by the working of gold in 1931. The 
output of tin steadily rose until xg36 and ttet of gold until 1938, 
since when there ha.s been a steady decline in the production of 
both minerals. Exports of bismutotantalite, columbite-tantalite, 
wolfram, bismuth and asbestos followed, and a valuable record of 
these and of all other discoveries of minerals of economic or of 
potential economic importance was published in the Geological 
Survey Department's " Mineral Resources of Uganda " in 194a. 

Supi^ement No. i to this publicatioji appean'd in August 1943. 
Supplement No. a, dated August 1944, recently received in this 
country, annourtces a number of additional mineral discoveries and 
dev«!oi»n«nts of interest, and from it mo.st of the following notes 
have been taken. 

Amblygonite, the leading ore of lithium, was first identified in 
Uganda in 1930 at Nampeyo Hill, in the then recently abandoned 
bismutotantalite workings, by the compiler of this note ( Ann. Rep, 
Uganda Geol. Sure. Dept, for 1930, pp. 16-17). This amblygonite 
occurred in large lumps in a pegmatite together with lepidoUte and 
bismutotantalite. 

Amblygonite has been found in quantity in three localities 
vrithin the past year. By far the largest of these occurrences is at 
J^bale, 81 miles from Kampala on the Mubende road, where it 
occurs in a pegmatite which outcrops over an area measuring about 
50 yds. by 100 yds., and probably extends much farther up the 
slope. The amblygonite in the vein bulks to a greater extent than 
an^ other mineral, even quarts, and is represented at the surface 
by large boulders usuall}/ several feet across. Seven tons ol b«^ 
mad h^ a ton of colummte have also been taken from betwemr the 
amWypaate boulders. It is estimated that up to a hundred teaui 
el ambSiygioaite could easily be won from the a«pez£dal put ei this 
deposit. 'Dwnrpefirt charges to Mombasa woxdd be heltmea Slit. *35 
Kod ^ X55 a.toQ, and a imuicet in the United IChiiiiofn ii amv 
being sot^t. 
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ApatiU.—k band of country about i mile wide and ii miles 
in circumference surrounding a central limestone mass in the 
Butiru (Bugishu, Eastern Province) region has been found to be 
underlain by mixed raagnetite-apatite-phlogopite rocks. Magnetite 
is the dominant constituent in this band and phlogopite the smallest. 
Close prospecting has been carried out by means of pitting, and 
some core drilling is now being done. Average samples on one hill 
show a content of 12 to 13 per cent. P«05 over a wide area, and 
on another ridge 5 million tons of rock with between 8 and 35 per 
cent. PsOa are estimated to occur. Beneficiation is comparatively 
ample and is being carried out by magnetic methods. 

The apatite has been altered in the zone of weathering to a type 
of phosphate known broadly as phosphorite. These secondary 
minerals are concretionary, and when examined under the micros¬ 
cope can be seen to consist of radiating, fibrous, nodular bodies, 
usualy is in. or less across, which often have a core of rounded 
apatite; it is considered probable, therefore, that the mineral is 
dahllite or staffelite. Analyses show that the rock has a lower 
fluorine content than apatite proper and, when finely ground, is 
citric-soluble and of considerable value as a fertiliser. The depth 
to which these secondary deposits arc present is being tested by 
drilling and will probably be found to be generally from 60 to 
130 ft. 

Some 11,000 tons have been ordered by Kenya authorities, and 
mining has already begun. It is the intention later to manufacture 
a phosphatic fertiliser of the Rhenania type to supplement the 
crushed material. A new road which has just been completed 
brings the workings within 9 miles of a railway station. 

Beryl ,—A quotation of $go a ton for beryl with 10 per cent. 
BcO, f.o.b. Mombasa, having been made by the United States 
authorities, production of beryl has been undertaken at Mbale in 
addition to working the amblygonite at that occurrence. Produc¬ 
tion of beryl has sdso commenced at Lunya, 5 miles from Lugazi 
and 37 from Kampala. In both places it occurs in masses several 
feet across, and at Lunya it is also often crystalline in form. 

The beryl at Lunya is associated with felspar, mica and colum- 
bite; it is colourless, blue-green or pink, while that from Mbale is 
cream or colourless and is marked by columnar structure. Seven 
tons were shipped during the first six months of 1944, but further 
output depends on the ability to make the working of the assodated 
minerals a paying proposition. 

BimutotainialUe. —^Tlus niineral has been accepted by the 
American authorities as an ore of tantalum, and production has 
commenced at the locality where it was oc^inally found, namely 
Nampeyo Hill, 25 miles W.N.W. < 3 & Kampala, It occurs lyith 
ertosbite of about 50 per ceirL Cb^Oj, and it is estimated that at; 
ksst rs tons of ocoiceintraies am avadable; owing to t]x» aniqne 
di i S Tiiwt e f of tiitt miiieral, well-crystsfiiMd material is bfhig twliiilieii,. 
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Colmnbite and 7 tfH/(jift/i!.-“Api»roximatvly ;} tonn ol tantalitc 
{i.f. matfrial witb more than 30 |kt cent. Ta.Oj) aiul H tons of 
colunibite wt-re exjKjrled in it)43, but in the npinitin of the Uganda 
Geological Survey the {lotential ontput of the iTotectorate is much 
greater, Dinicnlties of working, and in s«>me instances separation 
from tinstone, still hold up production, but u slow though steady 
rise has been in (widence tttruughout 1944. Tlie most promising 
and iiroductiva* tantalitc mine, Kakaiuiiui in Ankole, hits be<!n taken 
over liy the Geological Survey, and it is hoped to raise the rrutput 
to a ton a month. One promising culuml>it(> claim has been o]X!ned 
up in Jhiganda, and the surrounding arcui gives every promise of 
yielding more jK'gmntites of similar mineral content. 

G'o/fL -Thi.s still .shows a marked decline in output, but with the 
promise of more assured IcK'al food suppliers and a minimtiin ref^hwi- 
ment of e.s.scntial machinery and material from the United States, 
some improvement is hoijcd for before the end of 1944. 

riM.--Production has been maintained at much the same rate 
as formerly, despite considerable shortages of labour and fond. 
One or two new hut small finds have been made. 

Woljrctm.—Wiih. three discoveries of workable wolfram in the 
Kawungera area of the Mabende-Kampala road, there ai«’ now five 
claims in Buganda producing the mineral. Ibuir l(K!niities in 
Kigcai are yielding wolfram, including oni' on the Congo border 
which entails the draining of a large swamp. Both sr.heelile and 
wolfram veins occur in the Mpororo area of Kigezi, 

It is stated that labour shortages have considerably reduced 
the output, especially in the south-west of the Proiectorate, during 
the past year. However, tlie further statement that 40 tons of 
wolfram were exported in the first lialf of i(j44 as against 29 tons 
for the whole of 1943 suggests a rapid rise in the {lotcntialitics of 
Uganda wolfram. 

Other Minerals. —Among, other minerals, mica production com¬ 
menced in the Labwor district in September, 1943, and by the end 
of the year 2,000 lb. of cut mica had been (^xjjorted. In the first 
half of 1944 output rose from 1,100 lb. to 2,600 lb. a month. Other 
discoveries of mica have been made and further discoveries are 
expected between Labwor and the Sudan border. 

Considerable quantities of a talc-likc rock, probably pyrophyllite, 
have been found in a pegmatite 58 miles north-west of Kampala 
and could be produced cheaply if neceasary, 

Karroo days from the neighbourhood of Entebbe, mixed in the 
proportion of 20 or 30 per cent, with local swamp clay, have proved 
SHtwBCtory for the manufacture of a pottery bewy, and production 
ia qtaarif^'is now proceeding well. 

A featusn ^ ^^al interest revealed by Supplement No. 2 is 
the seet^t to depoeits are being operated by the Geolc^^ 
Stuvey itsdf,, ^ptwaffiahly as a wartime measure in cases 
where private <mt«p®ise.is not ^-ith-iming ''T|i||l|pirri already 
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been made to the Department’s taking over and working of the 
tantalite mine at Kakanena, 

Some 150 lb. of specially selected quartz crystals won by the 
Department from Buhwezu were exported during the past year. 
Likewise 300 tons of copper carbonate concentrates are being 
produced at Kilembe, in the foothills of the Ruwenzori Mountains, 
for manufacture into copper sulphate in Kenya. A few hundred¬ 
weights of high-grade sand was sold by the department to East 
African firms for specialised purposes. An experimental, inde¬ 
pendent-feed kiln built near the departmental laboratory has 
produced a much better lime from the crysstalline limestone of the 
Tororo area than that previously burnt by several authorities and 
lime workers. The experiments are still proceeding, mainly with 
the method of firing. Further work on the limestones of the 
Muhokya area (Ruwenzori) has proved probably over a million tons 
of first-class limestone and the burning of this rock is about to 
commence. 

A. W. G. 
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Books for review should he addressed to " The Editor,” Bulletin oj the 
Imperial Institute, South Kensington, London, S.W.y. 

PuiNCii*uc.s OF Physical Geology. By Arthur Holmes, D.Sc., 
F.R.S, Pp. xii. 1~ 533, 8 X 5j. (London: Thomas Nelson and 
Sons, Ltd., 1944.) Price 30s. 

Professor Holmes is perhaps best known as the writer of standard 
works on petrology and the age of the earth, so that one's first 
thought on seeing this volume is apt to be that here the author is 
breaking new ground. However, in his preface. Professor Holmes 
tells us that “ the method of treatment adopted is one that twenty 
years' experience has shown to be successful in training students 
and in holding aiid developing their interest, even when, as has 
often been the case, some of them have come to the subject without 
any preliminary acquaintance with scientific principles and 
methods.” Professor Holmes has always been noted for his facile 
pen, and in the present instance he has succeeded in producing 
such a readable book, whether it be from the viewpoint of a geologist 
or of a person with no special scientific training, that the reader 
may well envy those who were able to attend the course of lectures 
on which it is based. While this is essentially a textbook or work 
of reference it will undoubtedly be read by a much wider public 
than that which usually consults works cm physical geology. 

In view of the existence of numerous foreign volumes on physical 
geology, the appearance of thia new British book on the subject is 
to be welcomed) especially when, in addition to ifs ccajmee, lucai 



(>4 


BULLETIN Ol‘ THE IMPKRIAi. INSTITUTE 


and midahU' styit', it is s» wi'H illuslraltd hy canTully sflfctcd 
photographs and diagraiiis and so wcdi pnMinrcd in rlijar typf on 
good paper. In fact, the general set*«p of fiiis vohime is erpia! to 
that of the best pre-war standards and its appearance after five 
years of war is a cnrlit to all rourenied in its production. 

Illustrations are a particularly iniporlant matter in a work on 
phy.sieal geology, and the subjects of these ilhistr.itions li.ave in the 
pa.st soirielinies teinle.«l to be doiniiiateil by the nalion.'ility of the 
author, hiit the present work follows the eseelleiit precept of 
selection from the Irest phulogta(»hs of the iinest e,vaiii|)les in the 
world at large. 

riiis work of <tver 500 pjiges is rliviiled into three p.arts. The 
first, railed a preliniinurv survey, deals with the broad aspects ot 
the .sliape and surface nlief of tlie earth, the changing face of the 
earth, the common miruaals and riK'ks forming the crust, the 
architectural features of the crust, and rocks a.s the pages of earth 
history. The, .second part describes the external prace!«e.s and 
their effects, including rock weathering and soils, iindergroiind 
waters, river action and valley development, the development of 
river .systems anil as.soeiated landforms, glaciation, wiiiil action, 
coastal scenery and marine erosion, life as a rock builder, coiirluding 
with a very interesting chapter on life as a fuel maker, wherein the 
geology of peal, coal and petroleum is summarised. 

Hart HI, internal |»rocesst».s and their effects, imtails eonsidera- 
lion of the hidden activities of the earth's interior, ii suliject on 
which the author has already published much and is a recognised 
authority, hi this, after reviewing such .suhjtcts as earth<piukes, 
monntairi building and its amses, earth movements giving rise to 
large scale areas of elevation or depression, the origin of rift vallc?ys, 
and volcanic activity and speculations as to its causes, tlte author 
concludes with an up-to-date review of the hypothesis of continental 
drift. 

An index is appended, which, in view of the large number of 
illustrations of classic examples, is made to include reference to 
these as well. In this particular instance this method is certainly 
to be preferr^ to the giving of a list of illustratioiKS of such length 
as to defeat its purpose. 

, V • A. W. G. 

Phosphates and Superphosphate, By A. N, Gray. Second 
Edition. Pp. 416, 7J x 4|. (London : E. T. Heron & Co., Ltd.; 
Distributing Agents: H. K. Lewis & Co., Ltd., 1944.) Price ais. 

This is the second edition of a book with a ^ghtly different 
title, which appeared in 1930 and was reviewed in this Bulletin, 
1931, 29 , 267. Supplements bringing the statistics up to date were 
issued in 193a said apin in 1936, 

The present volume cli^ly resembles its foreruimer both in its 
;|pfeen hmp leather binding and in the arrangement of contents, 
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which consist of about 250 pages of text, comprised in 14 chapters, 
and 150 pages of statistical tables. Comparison with the 1930 
edition, however, shows that the non-statistical part of the book 
has been greatly enlarged as well as considerably rewritten ; it also 
contains 38 illustrations. The first six chapters deal with raw 
phosphate, the next five with superphosphate, and the last three 
with other manufactured phosphates, basic slag and phosphoric 
acid. 

In the first chapter there is an estimate of the quantities and 
percentages of phosphate rock con.sumed in the world in 1938 for 
various purposes, which provides an interesting comparison with the 
figures for 1928 in the first edition. It shows that the percentage 
used for superphosphate manufacture dropped during the decade 
from 85-2 to 787, while the percentage used as ground phosphate 
increased from 4-0 to 8-4. 

'I'he chronological table of events in the history of raw phosphate 
production which makes up most of the second chapter ha.s been 
much improved and largely brought up to date, but the patchiness 
of the revision is exemplified by the contiguous paragraphs on 
TTansjordania, which is new, and Nigeria, which is unaltered and 
still record,s the discovery in that country as having been made 
three or four years ago. A very short account of medhods of winning 
and dres.sing raw phosphate has been incliuled, togetln.T with a 
d(!scriptif)a of the activities of the British Phosphate ('ornmission. 

Several more modern complete analys(t.s of raw phosphates 
from different deposits, a.s well jus a new sjudion on the influence of 
trace elements 011 plant growth, have been added to the chapter on 
grade.s of pho.sphate, and a noteworthy addition is the completely 
new chapter on pho.sphute deposits and reserves, in which the 
world's principal phosphate workings are described mainly from 
the commercial standpoint, and estimates made by various author¬ 
ities of the reserves available are collected together. In the chapter 
on consumption, which contains a careful statistical study of this 
subject, it is shown that although Europe (in which Russia is in¬ 
cluded) before the war was still by far the largest user of phosphate 
rock (56'5 per cent, of world production in 1939) it was ponsuming 
a decreasing percentage of the total available. The trade in raw 
phosphate is dealt with in another chapter which provides much 
useful information about marketing and prices. 

The section on superphosphate has been very much extended 
and greatly improved, for besides the enlargement of the chapters on 
production, consumption and trade throughout the world, it now 
contains an account of the methods of manufacture with illhstrations 
and diagrams, and a chapter on the costs of production in various 
countries. There are also new chapters on other manufactured 
phosphatic fertilizers, basic slag and phosphoric acid. 

Tlie new edition is far superior to the old and porticulkrly 
praiseworthy for the wealth of thoroughly practical infonmrion it 
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contains. It is vi-ry rc.ifiablc but suffers from several unnecessary 
digressions from the thenu’, such as the account of Uu’ sj)ectrosct)pi‘ 
and its use, the description of mills for fine grinding appended to 
the subject of consumption of raw jihosphate, and the short discourse 
on hydrogen-ion «‘oncentration included among the uses of phosphate 
rock, ft could have been still further improvefl by judicious 
rearrangement, but the escellent index is a redeeming feature. 

The statistira! inhumation is most comprehensive and as up 
to ilale as possible, and the hook will Hiuhadiledly be of gri-.it interest 
to anyone concerned in the phosphate husiness. 

r,. li. 11. 

Cof-OUtMETHIC. DKTKKHtNATION OK TkACKS OF METALS. By 
E. B. Sandell, I’h.l), I'p. .xvi 1 9 x 6. (New York; Inter- 

science Publishers, Inc., 1944.) I**'*^'' 87.00. 

The importance of tracer (‘lements in a great variety of natural 
and artificial products has become increasingly evident in recent 
years, and descriptions of colorimetric method for the determina¬ 
tion of these traces have appeared in current technical literature 
with almost overwhelming frequency. Any analyst who has had 
much experience of the.se methods will, however, agree that this 
fascinating field of inorganic ana!3rsis is full of piifalls for the 
unwary, and that, although there is something peculiarly satisfying 
about an elegant and accurate colorimetric method, nmrh prelimin¬ 
ary work is often necessary in order to ensure the correct comlitions 
for its application. As the author so rightly points out, " the 
effect of foreign elements on a particular colour reaction is freipiently 
poorly known, and the prevention of the interference of foreign 
substances has, for the most part, been incompletely studietl" It 
follows that the analyst, when called upon to develop a colorimetric 
method, must bear two things in mind*—firstly, the separation of 
the trace element, if this should be necessary, and secontlly, the 
choice of , a suitable reagent. llntween them, those two factors may 
demand a considerable degree of analytical skill. 

The book is divided into two parts—general and special. The 
general part (Colorimetric Trace Analysis) gives a general .account 
of the methods available for the Separation and isolation of traces, 
of the fundamental principles of colorimetry and spectrophotometry, 
and of a number of colorimetric reagents of fairly wide applicability. 
The special part (Procedures for the Determination of Traces of 
Metals) is divided very conveniently into chapters dealing with the 
metals in alphabetical order. Separations, selected methods, and 
JHS^rtica^ar applications are described in detail, and many graphs 
tables are 

.Tlbt not claim that he has entirely covered the 

how esttea^v^il^ of ookarimetric analysis, but the analyst will 
'Carteialy fin# li volume S great wealth of infenmation, and 
much sound gnidBioft in anal}^!^ procedure. KsiuA also find. 
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incidentally, that, judging from the quality of the paper and binding 
of this book, the " regulation for conserving paper and other essential 
materials " in the United States is not very stringent. 

This admirable work, wliich forms Volume III of a series of 
monographs, should make a very wide appeal, and is warmly 
recommended to all analysts interested in the determination of 
metallic elements. 

L. C. C. 

Metallurgicai, Anai-ysis by Means of the Sfekker Photo- 
Electric Absorptiometek. By F. W. Haywood, Ph.D., F.I.C., 
and A. A. R, Wood. Pp. xii + 128, 8| x 5|. (London: Adam 
Hilger, Limited, 1944.) Price i8s. 

The scope of inorganic analysis was considerably extended by the 
introduction of numerous colour reactions for metals, but in order 
to adopt these reactions to quantitative work it has been necessary 
to match the colour of the solution under test with a solution of 
known strength, and until recently the results obtained depended 
on a visual method of comparison. A high degree of accuracy 
could not be obtained on account of the inadequacy and variability 
of the response of the human (>yc and the interfcrenc(! of other 
ingredients of the .sn,m})le under examination. Such methods, 
althougli of great value in certain cases, wert^ thus restricted to the 
<let<!rminatioii of traces of elements. 

The u.st! of photo-electric cells, with appropriate colour Alters, 
has removed the.He .sources of emir and consiilimably increased the 
accuracy of colour reactions so that many major cou.stituent.s of 
inorganic materials cun now be determined in this way. The 
Spekkcjr Photo-ekictric Absorptiometer, which is an instrument of 
this type, is now in use; in a number of metallurgical laboratories, 
and this book gives a working description of the instrument and 
its accessories with details of the methods of metallurgical analysis 
to which it has been applied. Separate methods are given, for 
the determination of most of the usual alloying elements in ferrous, 
copperj aluminium and magnesium alloys and a composite scheme 
is given in tabular form for each group of alloys. 

The majority of the methods included in this book were described 
by E. J. Vaughan, to whom the authors acknowledge their indebted- 
nes.s, in two Monographs on “ The use of the Spekker Photo-electric 
Absorptiometer in Metallurgical Analysis,” published by the Royal 
Institute of Chemistry in 1941 and 1942. Other methewis have 
been developed by the authors and described elsewhere in the 
literature. 

In a book of this nature, dealing with a rapidly developing 
technique, recent publications are of most interest, and it is disap¬ 
pointing to find that some of the more recent papers on this subj^t. 
axe not mentioned. This may be due to unavoidable dela;^: in. 
publication—^the preface, for instance, is dated December 
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or to thf iHithor.s’ tli'sirc to du'ck tlio work of oIIuts iicfort- iiiclmling 
it in tlK’ir riToinnu'!Kl3tioii,s. As an t'xampk’, li(;4ii-y(!ll(nv luis 
prnvod a valuable reagent for (ietermining magnesium in aluminium 
and oilier alloys, anti is espeeiaily suited to absorptiennetrie work, 
but no referenee is made in the hook to this reagent anti the method 
of employing it deseribeti by SIross in The Amilvst, iq4i, 67 , 317. 

The anthtU'S realise that their subject has great possibilities, 
and have siiggesfetl future lines t)f advance. With the increased 
use of instrunumts of this type many cohirimetric metlmds which 
hav’e lieen developed for visual estimation will, with atlvantage, he 
adapted to photo-electric measurenient. 

The price of the hook is high, even by presamt standards, but 
the (piality of the pajKT and binding is excellent. 

W. H. B. 


Pktkol -Its r)j;vi:i.oi>MKNT. Past, Present an» FuntRE-- 
WITH SOME Notes on the PoiENTtALiTtEs OF High-octane KTikes 
FOR Koaij VehkEES. Hy H. I'ossctt. Pp. 42,BJ X 5j|. (London: 
Institution of Automobile Engineers, 1944.) Price 4,s*. 

This is a reprint of a paper which was published in the May 
1944 issue of the Journal of the Institution of Autnmol>ile Engineers. 

In the course of a brief survey of the development of the oil in¬ 
dustry and the collateral expansion of the uses of the inleniul 
combustion engine, the author reviews the part played by fuels in 
the development of the .spark-ignition (ingiiu'. He also tliscusses 
the uses of hij^h-octane fuels in road vehicles and forecasts future 
advances in this direction. 

A short account of the petrok-um industry is included, in which 
the processes employed in refining crude petroleum, such a.s distilla¬ 
tion and cracking, are briefly surveyeii. Tlic anti-knock properties 
and responses to tetra-ethyl lead of the varioti.s hydrocarlMuis are 
considered. The octane scale for assessing the anti-knock value of 
a fuel is explained, together with the methods of blemling used to 
produce aviation fuels having a high basic anti-knock value and 
a high response to tetra-ethyl lead. 

The total production of high octane fuels is at preamt required 
for aviation purposes, but the author envisages the future prospect.s 
of the u.se of such fuels in the automobile field. Their use might be 
restricted on the grounds of cost, but greater efficiency is possible, 
either by increasing compression ratios, or by supercharging, or a 
combination of both, which might offset the extra expense and 
wotfld effect considerable economies in the use of fuel. 

The technical developments of these possibilities are considered 
in some detail, and the author concludes with some suggestions on 
related future trends of automobile engine design, auch as the 
hollow-headed, sodium-cooled valve and piston cooing. 

There are two ai^dixes, the first c^ikiting of a table of 



BIBLIOGRAPHY—MINERAL RESOURCES 69 

properties of some representative hydrocarbons, the second being 
notes on motor fuel specifications. 

This paper is particularly addressed to the engine designer, but 
the sections on future developments in the petrol and automobile 
industries are of general industrial interest and will appeal to a 
wider circle of readers. 

W. H. B. 
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result of breeding and selection [6]. Moreover, according to Goss [3] 
there is the same preference for the meal of the latter varieties for 
animal feeding as prevails in the United Kingdom. Furthermore, 
only the yellow-seeded types are used for the manufacture of edible 
flour. It has been stated that green, brown and black varieties of 
soya beans will produce abnormally coloured oils if the seed coat 
is not removed before processing [6]. It seems to be clear that 
seed production should be based on yellow-seeded varieties. In 
this connection it may be noted that the new soya bean strains 
bred at Potcuefstroom, Union of South Africa, are all stated to be 
yellow-seeded [10]. 

Utilisation of Soya Beans : Soya Bean Oil .—Morse [7] has 
tabulated in considerable detail the various uses of soya bean 
products, the most important of which is the oil. Of some 187 
million bushels produced in the United States in 1942, approximately 
133 million bushels were processed for oil [2], about 71 per cent, of 
the crop. The balance was used for sowing, feeding livestock, soya 
■flour manufacture, and miscellaneous purposes. In 1940-41, soya 
beans were proce-ssed for oil as to 74-2 per cent, by means of con¬ 
tinuous pressing (expellcrs and screw presses), 2-7 per cent, by 
hydraulic presses, and 23-1 per cent, by solvent methods [6]. The 
use of solvent extraction has been gradually expanding. Hydraulic 
and cxpcllcr presses yield ajjproximately 300 lb. of oil and 1,600 lb. 
of cake per ton (2,000 lb.) of beans treated, the 100 lb. lo.ss being 
mainly moisture [2]. 

The following preliminary figures relating to the United States 
for the factory consumption of soya bean oil in 1043 have been 
published [i]: ■ 


Product tuanuf«cturod. 

Compounds and vegetable cooking fats 
Oleomargarine .... 
Other edible products . 

Soap . . . 

Paint and varnish 
Linoleum and oilcloth . 

Printing inks .... 

Miscellaneous «... 
Loss, including oil in foots . 


Connumptlon in !b. 


568,405 

198,030 

124,562 

15,428 

20,463 



33.073 

94,863 


Total factory consumption . 1.035.135 


As these statistics show, the bulk of the soya bean oil consumed 
in the United States is used for edible purposes, i.e, vegetable 
shortenings, margarine, salad and cooking oils. The chid industrial 
uses appear to be in soap, and in paints and varnishes. The oil is 
also employed in enamels, linoleum, oilcloth, and printing ink [2]. 
It would appear that war circumstances are responsible for a 
reduced ^ irrent usage in certain industries, e.g. Hnoletun abd 
oildoth. , 
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Soya Bean Meal ami /Vo/wh.---A ccording 1o ;i n cciil inihlicntioii 
[2] the chief outlet for soya bean meal is as a eoiiceiilraled feecliug 
stuff in the' livestock imlnslry. Before the war muiu* 95 per cent, 
of the output may have Ijceii s<i einplay«'d. 1 he meal is alst) used 
in the foot! industry, in the inaniifartvire of soya Hour and soya 
grits, in the s;nne publication it is statcil tliat ihi' industrial 
ntilisatirm of soya bean meal and protein is buM-d primarily on their 
adhesive properties. The plywood anti wall-paper coaling industries 
con.siuiie tile, largest tluantities. Stiya bean meal i> .ilsn im d in 
plasties, orchard sprays, and foumlry core bituleis, 1 he retined 
protein is deseribed as thuling application in beater ami tub i/.iiig 
of paper, in sizing for silk hosiery, in w.iter paints, in aitilieial 
fibres, and in leather dressing.s. 

Soya Bean BhosphtUitifs. - Soya bean phusphalides, eomposed 
chiefly of lecithin and eephaliu, arc* obtained niiiinly from solvent 
extracted oil. T'hey can also be prcparcti from the beans. T hese 
substances in the United States find use as wetting agents and 
anti-oxidants, principally in the confectionery and fo^ industries 
[a]. They are also employed in pharmacy and cosmetics and lun e 
a number of potential uses in industry j;6]. 

Soya Bean Flour. —Soya bean flour may be produced from the 
whole beans, after removing the seed coats, or from soya heaii meal. 
Recent annual production in the United States has been in the 
nei(. 1 1)0 irhood of 25 million pounds. In that country the ])finctpid 
uses of ttu' flour are in the manufacture of sausages, dog food, 
miscellaneous meat jjroducts, and in bakery goods. In flie pro¬ 
duction of bread, it is admixed with wheat flours in varying pro¬ 
portions [6], Soya beans for flour manufacture are commonly 
subjected to a " debittering ” {U'oeess to remove tlieir characteristic 
" beany ’’ flavour. 

United States Puhlications .—In compiling this note free refereriee. 
has been made to a number of United States publications. U.seful 
information has also been received through private communications 
from Mr. W. J. Morse and Mr. W. H. Goss of the United States 
Department of Agriculture. 
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The Culture of Turkish Tobacco in Southern Rhodesia. Mhod, Agric.J*, 
%n5* ^ No. t, 53-73, 
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A Phamiacognostical Study of European and American Arnicas. By 
H. W. Youngken and E. H. Wirth. /. Amer. Pharm. Assoc., Set. Ed., 
3t945» 84, 65-73. 

The Alkaloids of Delphinium ajacis. By M. V. Hunter, Quart. J. Pharm., 
1944, 4, 302-308. 

Hological Assay of Digitalis. By J. B. Swan, N.Z.J. Sci. Tech., 1945, 
26 , Sec, B, No. 4* 163-174. 


MiseeUaneous Agricultural Products 

Industrial Alcohol, Rep. No. War Changes in Industry Series, U.S. 
Tariff Comm. Pp. 52, 9X6. (Washington, D.C.: Superintendent of 
Documents, Government Printing Office/ 1944.) Mimeographed. Deals 
with the pre-war status and conditions of the alcohol industry, the changes 
and new developments which have taken place during the war. 

Sugars from Wood* Review of Processes in the United States Prior to 
World War IL By E. C. Sherrard and F. W. Kressman. Development of 
the Scholler Process in the United States. By W. L, Faith. Hydrolysis of 
Wood. By E. E. Harris, E. Beglinger, G. J. Hajny and E. C. Sherrard, 
Sacchariheation of Agricultural Residues. By J. W. Dunning and E. C, 
I^athrop. Fodder Yeast from Wood Sugar. By W. H. Peterson, J, F, 
Snell and W. C. Frazier. Rotary Digester in Wood Saccharification. By 
R. H. Plow et ill. Kinetics of Wood Saccharification. By J. F. Saeman. 
By-Products of Wood Saccharification. By R. L. Hasche. Industr. 
Engng. Chem., InUusir, Ed., 1045, 87 , No. i, 4-54. A symposium on the 
conversion of cellulosic waste for tiie manufacture of alcohol and observations 
on the nature of the problems confronting the industrial development of 
wood sacoharificathm. 

Ally I Itther of Bfiirch. Preparation and Industrial Possibilities. By 
P. L. Nichols et al. Indusir. Engng. Chem., fndustr. Ed., 1945, 

201-202. 


Livestock and Animal Products 

Report on the Department of Animal Health. Gold Coast, for 1943-44, 
Pp. 5,13 X 8. (Accra : Government Printing Department, 1944.) Price 1$. 

Annual Report of the Department of Veterinary Science and Animal 
Husbandry, Tanganyika Territory, for 1943. Pp. 17, 9J x 6^. (Dar-es- 
Sslaam : Government Printer, 1944*) 

Cattle-Breeding in the Belgian Congo. By L. Tobback. Anglo-Belg. 
Tr. 1:944, 81 , No. 8,152-155. Reprinted from Belg. Rev., 1944, December, 
Iamb and Mutton production. General Survey of Breeding Policies. 
By L. L. Hqux, D, J. Engela and S. W. Bosman, Frmg. S, Afr., 1945, 80 , 
No. 227, 71-80. 

Some Common Breeds of Goats in India. II, By S. K. Sen. Indian 
Frmg., 1944, '^0* 8, 358-358* 

Meat Dehydration. A Report bf Research Work for its Commercial 
Development. Cire. No. 706, U.S. Dep, Agric. Pp. 46, 9 X 6* (Washing¬ 
ton, D.C.: Superintendent of Documents, Government IPrinting Office, 
X944,) Price 10 cents. > 

The Dairy Industry in New Zealand. By W. M. Hamilton, BiM. No. 
89, Com. Sci. Indusir. Res. N.Z. Pp. 176^ 9} x d, (Wellington, N.Z.: 
Gwernment Printer, 1^4.) Price 2«. 64 . 

The Production of First Grade Cream. Rhod^ ^gHo. J., 1943, 4 &f No, x, 
88-102. 

Distribution of Ribofiavin in Fresh and Processed Fish. By W. S* Hoar 
and;JM, B^barie. Canaf. J. Res.,, No. i,;8-x8, / 

I Principle Involved in Oaring of Fish. By Jr WL 

Shiwm. Chem. and Ind., Lond.f 1945, 23, 9S-101. , 
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Some l^actical of l%h Smoking. Bv i". L. Ciiitntg, Chfim, and 

Ind,, Land,, 1945, No, <>, 

South Africin Fish Puri X. Somr* Spariti Fistu\s f>f the Cape, 

By 3. 11 . Corlffit, \V. H. Hap? 4 on, H. At. Schwartz, and N, L van l^coshurg. 
Part XL I’he Kahcljow (Saatnu halt ik fit data T,acipT the Gcelhck ( Aimcto- 
sciVm aequiikns i\ ami V.) and the Beardman (ihnhrtna taf^nms PapjKs). 
By W. S. Kapson, il. M, Schwartz, and N, J. van Uetinburg. /. Hoc. Chm» 
lnd„ fjvtd,, Ui45* 64 * No. i. 5*11. 

Vitantius in Spray*dried l^ggn. By E, At. C.tuickshank, IL ivniicek and 
y. L, Wang, f. Soc. (Imn, fnd., Loatif., tu4«5, 64 * No. 1. 15*17. 

d’ho Fundamental Structure of Hidca. Sknin and tanilher. By G. 0 . 
Conabeare. J. int, SW. hmih, Tr, (Mm t 19pf, 88, No, t<i, J170-4H0. 

FORESTRY 

General 

Annual Report of Ihr Imperial Forentry Institute, tlnivemity of OKford* 
fur 1943-44* Pp* •* 54 ' (tixford i Imprial Foreatry Institute, 1944.) 

Annual Report ai thc TmrcHts Commi.^Hbn of Victoria, Australia, for 
* 043 '“ 44 * Pp* 35 * LI {MellHUirne ; Government Prin^r, 1944.) ^ke 

t$. 

Report of the Director of Forest?*, Queensland, for the year ended June 
30, 1944. Pp. 3, 13 X 8, (Brisbane j Government Printer, 1944.) 

RejHirt Of the Forests Department, Western Australia, for the year ended 
June 30, 1944. ^P- t3 X 8. (Perth: Government Printer, t9444 
Report on the Forestry Department. Gold Coaet Colony, fur 1943-44. 
Pp. h, 13 X 8, (Accra; Publications Branch, Government Printing Office, 
1944.) Price IS, 

Report on Forest Administration in Jammu and Kashmir for ttio half 
year ending Chet 199B and the year 1999 (194a, J943). l*p. 77, ni x hi. 
(Jammu : Hanbir Government Press, I944») 

Annual Report of the Forest Department, Mauritius, for 11*43. Pp. if, 
9i K 6. (Port l^oub: Government Printer, 1944.)/ cents. 

Annual Ke|>ort on the Forest Administration of Nigeria for 1943. Pp. 36, 
9 l X 6i. (UgAs : Government Printer, 1944.) Price 

The Forest Resources of Chile. By P. A. Brlegleb and I. T. Haig. Agric* 
in Amrims, 1944, 4 # No. la. aa3-a36, 334-335, 

UGUaaGon of Forests. Saving Trees by Rendering Utilisation more 
Complete. By T, L. Wilkinson. Mod. Amc. 1944, 41 « No, 6, 398-406. 

Bamboo Culture in the Amwicas. By F. A. McClure. Agric, in 
Americas, 194s, 6* No, i, 3-7, 15-16. 

Notes on the Growing of Cypress Timber on Farms. By R. M, Graham. 
E» Aff, AgriG, J.t 1945, 10 * No. 3, 132*139. Has special reference to East 
AMca. 

Timber 

Wood-boring Insects in South Africa. Preventive and Remedial 
Measures. ByLF. G. C. Took# and M, H. Scott. BuU. No. aa;, Dsp, Agric. 
Un. 5 . Aff, Pp. 37, 9i X 6. (Pretoria; Government ranter, 1944.} 

Wood Flooring. The Preparation, Laying, Finishing and Properties of 
the Various Typw of Wood Flooring. Bp. 37, 7J x 4t. (London: Timber 
iDevriojunent Asspeiation, Ltd., 1944.) 

' !Raitlna 

JSmmWm 

|}«tensl^#(m of Volatile Matter in Lac. By 6. S. (Mdvanl and K, R. 
Eax^tiK. ;~Bm. •Ne^'yt Sh0Ua6 Bi», Pp. aj, 8| x 5^. {ImAm: 

Lidiattmee, IMS’) ‘- -i- ■ 
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A Process for the Manufacture of Dewaxed Lac. By B. S, Gidvani and 
N. K. Kamath. Tech. Pap. No. 26, Land. Shellac Res. Bur. Pp. 261 
X 5i» (London: India House, 1945.) 

Tannir^ Materiala 

Tannin Extract from Western Hemlock Bark. By E. F. Potter, K. T. 
Williams, T. L. Swenson and I, C. Fenstel. Industr. Engng. Chem., Industr. 
Ed., 3:944, 86, No, 12, n46*ti49. 


IMPERIAL mSTITUTE 

CONSULTATIVE COMMITTEE ON INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN 

QUARTERLY BIBLIOGRAPHY OF INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN, NO, 30 

(January to March 1945) 

Compiled by Miss R. M. Johnson 

IFilA the collaboratim of the Imperial imtitute of Entomology and the 
Deparinwnt of Insecticides mid Fungicides, Rothamsted Experimental Siationt 

GENERAL 

Ann. Rep. H. Mailing Res. Sla.t 1943, Refers to the use of nicotine for 
the control of woolly aphis (p, 25), apple sawrty and bean aphis (pp. 27 and 
6a), tortrix moth (p. 59), gooseberry sawily, pear and cherry slugworm 
(p. 6ah hop capsid bug but not against capsid bug (p, 63), strawberry aphid 
(p, 89) : nicotine five times as toxic as a preparation of the mixed alkaloids 
of Anabasis aphyllu against Aphis pomi (p, 26); derria or pyrethrum spray 
against gooseberry sawdy (p. O2), derris against the slugworm (p, 62), 

Ann. Rep. Minist. Agric,, Canada, 1943-44. In the Section on the 
Division of Entomology reference made to tests on nicotine sulphate and 
rotenone sprays for controlling aphids on jx>tatoes (p. 59) : derris dusts the 
specific for controlling the pea aphid (p, 59): nicotine a likely substitute for 
derris against the European corn borer (p. 60): derris-talc dust the most 
efiective material for dealing with the striped cucumber beetle (p, 60) : 
nicotine sulphate in summer oil emulsion continued to give best results in 
the control of the apple sawdy (p. 63);. effectiveness of pyrethrum extract 
as a biting fly repellent (p. 70), 

Ann. Rep. Dep, Agric. Mauritius, 1943. Tests carried out with derris 
against caterpillars and aphids on cabbages gave satisfactory results: planting 
of derris to he encouraged: locally prepared petroleum-pyfethrum spray 
proving very satisfactory. 

Ann. Rep. E. Afr. Industr. Res. Brd., 1943. Refers to the manufacture 
of pyrethrum extract and nicotine sulphate in E, Africa, % 

Bull. No. 420, Maine Agric. Exp. Sta, Report of Progress for the year 
ending June 30, 1943, (R.A.E., 1945, 88» A, Ft, x, 2.) Sprayns and dusts 
containing derris were tested on potatoes against Myms persicae, Aphis 
rhamni, Macrosiphum solanifolii and M. solani which are the insects con¬ 
cerned in the transmission of leaf-roU; in experimmts on the control of the 
Mexkon bean beetle plots were dusted with pyrothrum and with derris but 
Ettto increase in yield obtaiiaed: pyrethem was tested for the control of the 
blueberry fruit ny. 
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iCKprrifnent Stations Kcspi^rt tm Sliidirn. A Uir^viow of 

the Latest Reports fin Agricultural Insectietdc Kesearch hy a Clrouf< of State 
Experiment Stations, tty H, 11 . Slawson. .Srv//’, 1044. gO, No. T*r. 

LLVLl?' 

War-time Agriculturai Research. CtvUfth, So, O50, hland 

Agnc, Hxfh Stth, fM44, Roteiione dust gave control nf dm iHTtles and 
nicotine sjuay of a])hids on potato foliage, pp. 24 anti .14. 

l^lanl Inlrmhictkm [into ioji] i934-ru4,y liy H. K, V. Parham. Agtic, 
/, Fiji, to I P 16 , No. 4. 04 ro4. thrum not successful , rurkestan 

tohaeco {Xiritd'unti rtisFm.mnil N. sfHftata) trietl and |mived Huemsful: a 
strain of Derris fntm Amani now establi.sheil and Iteing propag.ded for 
dislriltution. 

A ( itmparison of Derris and Fixed Nieotitie in (Controlling the Enitipentt 
Cttrn borer hy Spraying in Sweet Onrin Hv H. H* Wressell, Ann. hVjK 
Eufn. Nor., (htinrio, 1944, i v**'^* Rasing the lesnlts obtainixl cm ear eount 
alone and conducting the experiinent m a ctunmercial scale it was shown 
that derris was superior lo a coniinercial lixed iiicqtme spray, under Ontario 
coiKhtions. 

A New Pent on Black Willow in Quebec. By J. Duncan. Ann, 

BfUo. Sod, Onmw, 104,h 4 ^^ Denis gave a fair measure of control of 
Gasimdtm Molsh compared with pyrethrum. 

Controlling the Fruitwnrm on Hluebrrries. By H. Hutson. Michtgm 
Sia, Quart. Bull, 1044, 26 » No. 4, {Exp, Sta, R$c., t044, 91 * No. 5, 

571,) Summer oil and fixed uicotme or rotenone reduced the iiumlier of 
infiseted berries. 


Control of Mehgithifi neneuB F. by Chemical Means, By H. BInnek utid 
K. Meyer, Am. Sch 4 diing!ihmd 0 t 1^41, 17 » 103*107. {Amsr, AFsta., 

ih44, 88, No. to, 344(n) Dusting with rotenone, pyrethrmn or nicotine is 
effective. 

Biology ami Control of Berry Moth in the Erie Grap Belt, Hy H, D. 
Gielssner. BuH, Nu, 451, B$nnsylmHia Agrk, Exp, Sin,, 1043. {Amr, 
Ch0m, io 44 i 88# No. 3a, 047a.) Nicotine Hidplmte proved more 

effective timn pyrothruin or pyrethrum-rotenone extract (or the control of 
the gra{>e leaf hopfier but decreasingly effective agoiirst the grafat U^rry moth. 

Teq>ene Ethers in Pyrethrum and Rotenone Fly Sprays, By U, L, 
Fierpont. Buii. No, tty, jHhwaf0 Agrio. Exp, 5 /a., 1930^ (Bn/. Ch^m. 
and Phys, Ab^is,, 1944, Bill, December, 267.) 

The Sensitivity of the Silkworm to Denis and Pyrethrum Dust Mixturee* 
By J. J. Framen. Tiidschr, PlZuhL^ 1943» 49 # ia6*ia9. ( Aimf, Chem, 
Absts., loaa, 88« No, aa, 6aoa.l 

Ox Warble Fly in India. By B. N. Soni and M, A. Khan. Indian 
Frmg,, 1944, 6, No. 3, nS-iai. Tobacco-lime infusion or derria soap most 
suitable dtraiings. 

The ConstitDtioa and Toxic Action of Natural and Modern Synthetic 
InMOticldea. By P. Lauger, H. Murtin and P. Muller. Mtdv. CMm, A eta,, 
1944, IRP, Sga-^S. U< Soe. py. Col, Bradford, i943< No. a, 49 -St-) 

Imectioklid Sprays utd Flying Insects. W. A. L. David. Neters, 
t 94 '|> 166 . No. 3999 > 3 ° 3 ' 

Insect R^wUency Testing. Testing of Fabrics and Papers for Atttaotive* 
ness to Tbymntisa and Roaches before and after Deterrent Applications. By 
H. Sweetinan, C. L. Warner and B. J. Hertoberg, Soap, 1945, 68. No. 3, 


toy, t»7, 139, J3** 

Xaseoticidea. By H. C. Chm. and Ini., Load., {945, No. 7. 

ji. Pysetiberam, detris and nieotots are of little uae in the soli. 

ter Isoectiddes. Soap, 1945, 88. No. 3, 146. U.S. Pat., No. 
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Haler Handling of Economic Poisons. By A. J. Cox. Soap, 1944, 

No. t2, 115-121, 139. 

ALKALOID-CONTAINING MATERIALS 

Tobacco Products, including Nicotine and Nicotine Derivatives 

Tobacco Insecticides. By B. Krishna Swamy and N. V. Subba Rao. 
/. Indian Chem, Soc., Indusir. and News Ed,, 1944, 7 , No. 2, 99-102, 

Home Insect Pests of Ornamental Plants. By G. W. Underhill. BulL 
No. 349, Virginia Agric. Eixp. Sta., 1943. [R.AJL, 1944, 38 , A, Ft. 12, 
401-403.) Fixed nicotine spray recommended for control of Rhyacionia 
frustrana, Unaspis eumiymi, Argyresthia tkuieila, Psyllabu^^i and Fhytomym 
ilmcola. 

Tobacco Extract for Control of Arsenic-Resistant Blue Tick and Cattle 
Lice. By P. M. Bekker. Prmg, 5 . Afr., 1944,. 19 , No. 225, 775-780. 

Codling Moth Control t Use of Nicotine to Destroy the Moth Stage. By 
W. S, Hough. Amer, Fruit Grower, 1944, 64 , No. 4, 8, 26. {Exp, Sta, 
Reo., T 94 ‘b No. 5, 570.) 

Disease and Insect Control on Hops, By H. O. Magie. Bull, No, 708, 
N, y. Si, Agric, Exp, Sia,, 1944. Nicotine sulphate is added to bordeaux- 
sulphur mixture to control aphids and is also employed for controlling sooty 
mold. 

The Present Shrtns of Citrus Thrips Control. By C. A. Persing and L. R. 
Brown. Calif, Citrog., 1944, 29 , No. 6, 149, i6o-i6t. {Exp, Sta, Rec., 
1944, 91 , No, 6, 7x8,) Nicotine compounds have given some success. 

Pecan Nut Casebcarcr Control. By H, Hiurichs, G. A. Bicrberdorf and 
F. B, Cross. Amer, Soo, Hori,, Sci, Proo., 1944, 44 » 123-128, {Exp, Sia, 
Rec,, 19451 92 , No. r. 90-) Learl ars(uiate and nicotine sulphate spray proved 
effective. 

Pear Psylla Control in British ('tdumbia an International t^roject, 
By W, N. Keenan, Ann, Rep, Ento, Hoc. (hUurio, 19431 45“*<1^, Nicotine-oil 
sprays elective. 

Biology and Control of the Pear Gall Gnat [Coniurima pyrivora], By 
IK Bovien and C. Stapel. Tids, Planteavl, J943» 47 , 600-619. {Amer. 
Chem, Absts., 1944, 88, No. 22, 6474). Spraying with 0.1 per cent, nicotine 
with or without Bordeaux mixture effective. 

El Pugon Amarillo (Sipha ftava). By K. J. Hayward. Circ, No, X25, 
Tuouman Esiac. Exp. Agric., 1944. { Ini, Sug. /., 1945, 47 , No. 555, 63.) 
Nicotine sulphate effective in dealing with this aphid of the sugar cane in 
Argentina. 

Chicken I#ouse Control. By H. S. Telford. Soap, 1944, 80 , No. 8, 113, 
139. Compares the efficacy of DDT, nicotine and sodium fluoride in pyro- 
phylUte. 

En f6r Sverige ny bladlus p& pfirontrad. By J. Muhlow, Vdxiskydds- 
fioHser, 1944, No. 4, 60-61. (R^A.E., 1945, 88, A, Ft. 2, 36.} Anuraphis 
piri, a pest on pear trees effectively controlled with nicotine spray. 

Leaf-Curl Disease of Tobacco in India. By Hem Singh-Pnithi, Indian 
Frmg,, 1944, 6> No. 5, 220-223. Of the two insecticides tested against the 
whitefly (the vector of the disease) resin compound seemed to give better 
results than nicotine sulphate. 

Use of Waste Tobacco in Dips. By F. M. Bekker, Frmg. S. Afr„ 
3 ^ 945 * 80 , No. 226, 25-29. 

Nicotine Sulphate Itode in India, Chem, Tr* /*,, 19451 116 » No. 3007, 
22. Utilizes tobacco waste. 

INSECTICIDE MATERIALS CONTAINING EOTENONE AND 
. ALLIED SUBSTANOPIS 
* Hmmsi 

Lathi America as a Source of Roteacaie, By E. N. Bresaman, 

1944, xoi-roa, 129, 13X. 
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Dispersants for Koletinnr. ’fhc lmpr>rtunce of Srlertion of the Most 
Efficient Dispersant m a I'aetnr in Tt*?kicily of Hntem^ne DuHis. By K. L. 
Janes and H. F* WilsruK 5 W/j, 1044, ISO, No. 0, 107, too, tn. 

Inikience of I'empcrature on InseciictilaJ Pimer of lirdenotte Powders. 
By J. l*>ytaud. C(mpt. P^md, Amd. Afim. io|o, 136 ^ 408-41 a. 

{Brit, ( hem, and Phys, Ahsls., BUI, Deccmlier, J^r.) 

Te.sls Itidicate Several Materials can be used for Control of Mexican I 4 ean 
tketle. By (L M. List. Cohmuth farm HuU.f 1944, 8« No. 4, fis'jr^. 

Sia, AVCm t044» 8i» 5 » Varunis insectieiiiai materials* including 

roicntme* wt‘rc compared. 

Insecticide l^owdcr. U,H. Pal, No. i,4i6,io7. Stutp, 1044, 20 , No. 9, 
U7, A rotenone product dissolved in a pltenol aldeltyde condensaiion 
product. 


Dorris 

Derris C»rows in America. By K. iL Moore, in Ammas^ 1045. 

6| No. I, i(*. 18. 

Ann, Rep, tkp, Agne, TVu, 1044, Tgric, /. Fijfi, 1944, 15 * h 7 *^^ 
Hefcrs to high content of active prificiples of dcnria grown experimentally 
at the General Ex|)enment Station, Stgatoka, 

Derrie. Mihiy, BulL Tanganyika Ecm, Ctmtfol Bfd,^ 1944 » 5 , 3, 

Particulars of prices at which Ministry of Huppfy purchased East African 
derris in 1944. 

Derristin ^tanzibarj. Ann, Rep, Kiiimlmn E>/>, Sta. Dtp, Agm.^ 1943, 
Brief reference to an increase in the experimental planting.s. 

The Relationship of the Diameter of Dems Roots to the Rotenotic Con¬ 
tent By (L T. Bray. /. Sm, Vh$m, Tnd., Lmd,, 1044, 83 » No. u, 3H4. 

The StabiUty of Derris in Insecticidal Dusts. The Sol vent-Powder Kilect. 
By K, S. Cuhn, IT F* Phi[ier» and E. BrmJaty, J, Soc, them, Ind,, 1*^45, 
^ No. a, 33 - 

Derris Agronomy.* An Annotated Bibliography ami a CrBical Hrview. 
By It E. M(jreau. Paris I and II, /L A/r, Agric, 1944. W* No. is* 75-8^ ; 
1945* No. 3, !68-l7e. 


Iionohooarpas 

European Corn Borer Attacks Gladiolus. By M. D. Farrar, iiiaditdus 
Supp, {Nm England Gladiolus Soc.), 1944, 8 | No. 1, a 1*23. {Exp, Sla, 
Mec,, 1944, 91 i No. 5, 371.) Powdered cube root in summer oil emulsion 
gave the most promise of control. 


Otbers 

Da raia de Tephrosia ioxicaria Pers. e do sue aproveitamento no combate 
ao Tenihecons bieolor Scott. By F. Occhioni. Rodriguhia, 1943, % No. 
16, 53-61:. {Exp, Sia, Eee., 1944, W» No. 6, 710.) The root of 7 \ lomearia 
and its value in combating this leaf bug. 

PYRETHRIN-CONTAINING MATERIALS 

The Structure of IVrethrolone and Related Compounds, Part IL By 
T. F. West. /, Ch$m, Soc., 1944, Dec., 64a. 

Hitromethane in Pyrethrin Extraction, Chem, 7 >, 1944, 115 # No. 

3006, 691. 

' The Relative Resistance of Pmplamta amemana and BlaUUa gsfmmim 
to P^ethrtim Soray. By E, R. McGovran, J. H. Fales jgmd P. G. Pif^uett. 
1944, 18 »No. 4, ia-13. {Exp, Sia, Esc,, 1944, 91 ^ Ko, 6,,710.) 

Boach Contrert Tests. By G. E. Gould. Soap, 1945, lU No. a, 113-X15, 
Its, ^ Tests Mfdedthe use of pyrethrum inarc mbcea with other mattes. 
Ffy Control in Etoy amis. By F. W# A. Atikeeon, A, 0 . ShamJ^RTc. 
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Smoth and A. R, Borgmann, J, Dairy Set., 1943, 28 * 2x9-232. (Brit. 
Absts., 1945, Bill, Feb., 52). Spraysi containing pyrethrum satisfactory. 

Mosquito Oils, larvicides, Hepcllents, Outdoor Sprays and their Applica¬ 
tion. By J. M. Ginsburg. Bull. No. 711, Netv Jersey Agric. Exp. Sta,, 
1944. (Exp. Sta. Rec., 1944, 91 , No. 5, 574.) l^rethrum referred to as 
mosquito larvicide. 

Miridc du Cottonier Creoniiades pallidus Ramb. By D. Soyer. PuU. 
Inst, Nat. Stude Agron. Congo Beige, Sir. Set. No. 29, 1942, (R.A.E., 

1944, 38 , A, Ft. 12, 415-416.) In experiments on control dusts of pyrethrum 
were of no value. 

Rapport sur les Exercices 1940 et T941, Institut National pour Tfitude 
Agronomique du Congo Beige. (R.A.B., 1944, A, Pt. 12, 416-4x7.) In 
work on the control of Helopeltis orophila pyrethrum dusts gave the best 
results and a dust of pyrethrum in wood ashes is recommended for the control 
of Deikphila neru. 

vSomc Experiments with the P3rrethrum Aerosol under Canadian Con¬ 
ditions. By H. A. U, Monro, L. J. Briand, R. Delisle and C. C. Smith. 
Ann. Kept. Ento. Soc. Ontario, 1943, 45^-45. 

Clonal Strains of Pyrethrum. By B. D. Erain, W. A. Simanton arid A. C, 
Miller. Proe. Amer. Soc. Hort. Sci., 1044, 44 , 521-524. [Brii. Absts., 

B. in, Jan., XI.) 

Pyrethrum Culture. Notes on Experiments with Pyrethrum Grown on 
Soil and in Culture Solution. By J. S. Yip. Soap, 1945, 81 , No, 2, 117-119. 

Pyrethrum in Brazil, Chem. Engng. Nctvs,^ 1944, 88, No, 24, 2237. 
Seed supplied by U.S.A, being grown in Sao Paulo and Campo.s do Jordao, 

Pyrethrum Cultivation Undertaken in Colombia. Foreign Comm. Wkly., 
1945# 18 , No. 6, 28. 

Pyrethrum Production in Tanganyika. Public Ledger, 1945, No. 33,736, 
I. Area under pyrethrum 5,300 acres. 

pyrethrum in Travanccire. Chem. Tr. J., 1945^ 116 , No, 30x3, 185. 
Cultivation being encouraged. 

OTHER INSECTICIDE MATICRIALS OF VEGETABLE ORIGIN 

Acorus the Sweet Flag—a New Indigenous Insecticide for the 

Hoasehold. By T. V, Subrahmanyam. Indian J. Ent., X942, 4 , Pt 2, 
238. {R.A.E., 1944, 82 , B, Pt 12, 223.) Useful against clothes moths, 
bed bugs and lice on fowls. 

How to make wood unpalatable to the West Indian Dry-wood Termite, 
CfypioUrmss brmyis Walker. II. With, Organic Compounds. By G. N. 
Wolcott. U.S. Dep. Agric., For. Serv., Caribbean Forester, 1944, 4 > 

xyx-xSo. (Exp, Sta. Rec., 1945, 88, No. i, 91.) Cedar oil and crude cashew 
nut shell oil at 5 per cent, strength proved permanently repellent. 

Tests of Repelling Agents for the Nun Moth Caterpillar in 193S. By H. 
von Zehmen. Anig* ScMdlingsh., 1942, 18 , X37-139. (Amer. Chem. Absts., 
X944, 88, No. 22, 6472.) Strongly repellent materials were heliotropine and 
terpineol: perceptibly repellent were coumarin, isosaffroi and guiacum wood, 
oil. 

New Deterrent Substances for Protecting Man against Attacks of Mos¬ 
quitoes* By D. I. Blagoveshchensky, N. G. Brevetova and A. S. Mpnchadslgr. 

C. R. Acad. Set. U.R.S.S. (N.S.), 1943, 40 , No. 3, 119-122. (R.A.E., 
3 t 945 » 88, B, Pt. 2,15.) Experiments in Tadzhikistan showed that d-a-pinene 
is an efficient substitute for turpentine: obtained as a waste product in the 
process of puriEcation of juniper oil from Juniperm sermscharica. 
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Books for review should he addressed to “ The Editor," fittllelin of 
the Imperial Institute, South Kensinf^ton, Londott, 5 .11^.7. 

A i kxt-Ho(»k ok PHAUMActmNosY. By firort?!' Kthvanl Trease, 
B.Phami., Ph,C., F.K.LU., K.L.S. K'niirth Edition. Pp. viii 
i- 700 , X sj. (London: Bailliorf, Tindall iS: (’ox, 1945.) 
Pricn zys. bd. 

The necessity for puhHshiiifi within .a ju'iiod of just ovrr ten 
years four editions at a text-btK>k 011 a seieiititic .subject is surely 
an indication of the demand, sprinf’inii; front appreciation, htr that 
book. Such is the case of Tre.tse's work on Pharmacoptosy. 

The previous edition was pultli.slied in November 1938 (see 
this Bulletin, 1930. 37 , 81). Since that date advances have been 
made in pharmacology and additions have had to bit made to the 
drugs ami allied materials employed, for example penicillin. Refer¬ 
ences to recent materials have been included in the new edition of 
this text-book. The main alterations that the author has made in 
revising his work are in the arrangement of the subject matter, a 
fuller treatment of the constituents of drugs, and greater attention 
to microscopy, 'i'his has entailed the re-writing of some 
sections. 

The borrk opens with .several chapters dealing with general 
principles, including the cultivation of medicinal plants, the collec¬ 
tion, drying and .storage of dnigs, and the insect and other {lests 
liable to attack these materials. Parts II .and III, which form the 
larger part of the volume, are devoted to drugs of vegetable and 
animal origin. Information is given regarding their source, collec¬ 
tion, preparation, characters, constituents, uses and chemical tests. 
The dru^ are arranged according to the system of Rendlc, under 
the different phyla from which they are obtained. Part IV, headed 
Chemistry, deals with the constituents of drugs, their extraction, 
evaluation and analy^ by fluorescence and chromatographic 
methods. The last part, on microscopy, contains chapters on cell 
structure, ceU contents ^d the microscopical study and examina¬ 
tion of drags. ^ 

This new eifition possesses features which are an improvement 
upon those in the previous one. Among tlwse may be mentioned 
the transfwehoe of the part dealing with microscopy to the end of 
the bookt'^iiii* enables the detailed description of the drugs to 
the tisitiiral sequence and take a place immediately after the 
part devoted to genem principles. «The high quality of |m>dacti(»t 
has been ccBltinued. Many new iUustrationa have been induded, 
and in this tmpect special mention must be made of those showing 
eeoitou of the drap. 

:'.UP'rtid^br end'^fals coUaboratom.ati tO':be qdhgratukted mlton 
;thi#''llii^;edii^, 'which xnaintaini.te'’b^ktandiud of prevkjtoi 
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ones. According to the preface to the first edition, this text-book 
was written for “ students reading for pharmaceutical examinations 
in most English-speaking countries.” It definitely meets this 
requirement but at the same time it cannot fail to be of considerable 
value to a large number of chemists, both pharmaceutical and 
analytical, whose work entails a knowledge of drugs. 

G. T. B. 

Principles and Methods in the Canning of Fishery Pro¬ 
ducts. By Norman D. Jarvis. United States Department of the 
Interior, Fish and Wildlife Service, Research Report No. 7. Pp. 
vii + 366, 9x6. (Washington, D.C.: Superintendent of Docu¬ 
ments, U.S. Government Printing Office, 1943.) 

Though some methods of preserving food, such as drying, 
smoking, .salting and pickling, have been practised from time 
immemorial, and in more recent years refrigeration has played an 
important part in attaining the same end, canning is the method 
that has done most to make a large variety of foods readily market¬ 
able and conveniently available to consumers at distances remote 
from the places in which they are produced. 

The. history of food canning begins at the time of the Napoleonic 
era, since when it has made rapid strides. Fishery products were 
among those first canned, iiarly progress was largely by trial and 
error, but, to quote the introduction to this Report, '' to-day the 
industry must deiiend on scientific study of the principles on which 
preservation by heat in hermetically sealed containers is based, for 
the maintenance and extension of its wide market and its ability 
to sell a product of standard and dependable quality.” 

The Report deals not only with these scientific principles, but 
also with factors to be considered in establishing a cannery, different 
types of containers, methods of packing and sealing, and various 
engineering problems involved. It gives accounts of the methods 
used in the fishing, treatment and commercial canning of a large 
number of individual products including salmon, sardines, tuna, 
mackerel, alewives, eelSi haddock, herrings, shad and sturgeon, as 
well as various shellfish and Crustacea. Further dhapters deal with 
'’specialty products” containing other ingredients besides fish, 
ranging from clam chowder to turtle soup; with fish roe and 
caviare; with canned products hermetically sealed but not Sterilized 
by heat (and therefore only preservable for limited periods) such 
as anchovies and smoked salmon; with spoilage, laboratory exam¬ 
ination, cannery inspection, and the nutritive' values of canned 
fishery products. 

■ The amount of hitherto unassembled mformation brought 
t^ether in tMs 'publication makes it afvaHmble work of reference 
OT-hil concerned with food t«3hnology tand with the products of the ’ 
industry in particular. ' ■ 

M ■ , F.F. 
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Wood Chemi.stkv. Edited by Lauis K. Wist-, l*p. x ■ qtjo, 
9x6. (New York: Reiiihold Publishing t'orpuriitioii, 1944.) 
Price $11.50. 

There are fourteen enntrihuting authors to this volume which i.s 
under the editorshijj of Professor I.. E. Wise. The title, Wood 
Chemisiry, is not sulBcieiitly comprehensive to cover ail the subjects 
handled in this trenti.se, for although tlu; chemistry of wood is very 
fully treated, there are admirable setetions of the iMwk dealing with 
the growth, anatomy ami phy.sical properties of wood. In l'.ut II, 
devoted to the components and chemistry of the cell wall, our 
prc'.sent-day knowledge of cellulose in all its aspects is well recorded. 
In further sections extraneons compoiu nts of wood, and the surface 
projMTtics of celiulosic materials, are di.sciissed. The chemical 
analysis of wood forms an imjwirtatit part of the volume, and the 
final section, Part \'t, deals with the combustion of wood, thern^al 
decomposition, delignification and the decomposition of cellulose by 
micro-organisms. 

This volume, which is well provided with references to literature, 
is a valuable addition to the American Chemical Society's Stories of 
Scientific and Technologic Monographs, to which it belongs. Its 
value will be as a reference authority on the subjects mentioned 
above, which though comprehensive are well contained within its 
900 pages. 

J. K. V. 

Tropical Fruits for Southern Florida and Cuba and 
THEIR Uses, By David Sturrock. Pp. 131, 9 x 6. (Arnold 
Arboretum of Harvard University, Jamaica Plain, Mass., U.S.A,, 
1940.) 

This booklet has been issued to describe the wide variety of 
tropical fruits that can be grown in the localities indicated in its 
title. It is written especially as a popular guide for the private 
gardener, and is particularly related to cultural conditions in 
Southern Florida. The author, who is Superintendent of the Atkins 
Institution of the Arnold Arboretum of Harvard University, 
Soledad, Cienfuegos, Cuba, is anxious that residents should be fully 
informed concerning the range of such fruits as they may cultivate. 
He has succeeded in producing a readable account of his subject, 
one of the chief merits of which is that it brings together in a small 
comp^ many useful practical details. 

The work will be appreciated by those interested in growing 
tropical fruits in other countries. Study of its pges serves to 
remind the reader of the large number of these that Vve some, even 
if limited, «kanestic use, and should be availabk at‘least in experi- 
pmnt&l mudena. Furthermore, the cultural particulars will by 
planters outside the regums with respect to 
k which they have been actualy wrlttou. : . 
'.'■■''I;''- E.H.G.S.. ' 
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REPORTS OF RECENT INVESTIGATIONS AT 
THE IMPERIAL INSTITUTE 

Selected from the Reports made to the Dominion, Indian and 
Colonial Govermncnts 

SUNFLOWER SEED FROM NIGERIA 

By G. T. Bray, F.R.LC., and F. Major, B.Sc., A.R.I.C. 

Sunflower seed is grown in several countries for the production of 
oil. The country which produces the largest quantity of this seed 
is Russia, the amount harvested in that country in 1938 being 
estimated at over million tons. Next in importance are the 
Argentine, with 265,000 tons, and Roumania, with 227,000 tons. 
Bulgaria, Hungary and Jugoslavia are also large producers. In the 
British Empire, no considerable quantities have been produced 
although cultivation on a small scale has been started in some 
countries. 

Recently attention has been given in Nigeria to the experimental 
cultivation of sunflowers. This crop was tried in 1943 by the 
Agricultural Department on Moor Plantation, and the plants grew 
extremely well, Since then, it is understood, trials have been made 
in other parts .of the Colony, 

,Two samples of sunflower seed grown on Moor Plantation in 
1943 were received at the Imperial Institute from the Director of 
Agriculture, and examined with a view to assessing their com¬ 
mercial value. The samples were: Grey seed: large, creamy- 

white seeds striped with grey, and (o) Black seed : small, dark 
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reddish-brown seetls. On exuininatlon, the folknving results were 
obtained; 


Wr%ht im} smh . 
Kcrnrh nt yiretln 
Hunk in . 

3 VI«iHhir<? in smln 
Oil in an t«crlvmi 
Oil in mni-Htnrr (rrv wrcdn 
Oil in krrnt*^, a» recfivcnl 



Circy iwd* 

Black i«eid. 

grams 


6*3 

ir cant, 

50*5 

47*3 

tt 

49‘5 

527 




H i 

8**5 

84*8 

ft 

34*6 

26*5 


44 '6 

51*2 


'The oil obtained by extraction of the undeeorlicated j'rey seeds 
with light petroleum was pale golden yellow and di'posited stearine 
on standing, while that from the black seed was similar but slightly 
paler in colour. 

The two oils on examination gave the following results, which 
are shown in comparison with the figures recorded for sunflower 
seed oil: 


Sp<Kific gravity »t 15/15° C. 0-9301 
Rotmetivo index xt 40* C. i -4656 
Acid value . . • 7‘3 

Sxponiflottioii vxlue . 188-7 

iodine vklue . . 1x0-3* 

UwwponiftxUe matter 

p0r c*nt, 1-3 


Utuil 6futwi for Sutt^owor »U. 

(O 14 } 

U&tp«cifli»!* BlMck fcfidi 

0'9aa to 0*926 0*9^4 to 0*026 

s *4663 to t *4684 t *4(359 to I *4682 
i H) to 10*0 

190 to *94 
125 to ]4<i 

^•1 0*7 to 1*2 0*3 to 0*9 


Ptwmni Sumpim* 

OrtyiMd, Black Mid* 
o» 9 aa 7 
x*4$66 
3‘7 

190*8 189 to X94 
ii9*7* 180 to 136 


* mjt , t hour . 

(ij famiisont ** VrgiMk Oih and FaisJ* p, 215, 
(a) Bolton, '* Oiti, Fats and Fatty Foods, p, 299. 


Composition of liesidual Meals 

(a) Undecorticated Meals. 'I'he residual meals left after the 
extraction of the undecorticated seeds with light petroleum were: 
Grey seed : buff coloured; Black seed: purplish grey. They were 
examined with the following results, which are shown below in 
comparison with recorded results for undecorticated sunflower seed 
cake: 



Cray sMd. 

Black Had. 



Aiprsptred* 

Caloulatid 

At propami. 
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r*o p«r 


;°o pat <amti 
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of lit. 


Moiiture 

Pir cml, 

Pdf ^tnt. 

Pdf cmi. 

Pdf amt, 

Pdf tmt. 

97 

9*0 

10*1 

9*4 

7*10 

CMio proteins 

88*4 

30*9 

31*4 

80*0 

19*01 

n * 

etc* (by 
4 liQEerei 3 i^} 

0*3 

7*0 

0*3 

7*0 

7*43 

247 

32*9 

38*3 

36*4 

28*93 

Cnul#jS^' 

39 ** 

36-6 

357 

33*5 

30*05 


37 
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4*0 

3*7 

7*50 

jmIIRISIuf '' 

' 117 ' ■ 

1 I 1*9 

93 

r; 1*4 

83 
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94 

X; 2 *4 

95 


' VahteMon 19885'p. 17. 
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[b) Decortkaied Meals .—^The residual meals left after the ex¬ 
traction of the decorticated seeds with light petroleum were: Grey 
seed : pale cream coloured ; Black seed : pale cream coloured. On 
examination they gave the following results, which are shown below 
in comparison with those recorded for decorticated sunflower seed 
cake and meal. 



Grey jwiod. 

Black seed. 




A» prepared. 

Cetculated 
containing 
7-0 p«r <ient. 
0 t fat. 

A* prepared. 

Calculated 
as containing 
7*0 per cent, 
of fat. 

Decorticated 
Sunflower Seed 

Cake* Meal.* 


Pit emU 

Pir cmt» 

Pir cdnt. 

Pdf rent. 

Pdf emt. 

Pdfcmt. 

Moisture 

9*3 

8*7 

9*3 

87 

9*15 

7-50 

Crude proteins 


54*8 

55 

51*2 

46*29 

53*78 

Fat 

Starch, etc. (by 

nil 

7-0 

nil 

7*0 

9*30 

1*97 

ditference) . 

19*3 

17*9 

22*6 

20*9 

20*41 

22*54 

Crude fibre . 

4*5 

4»2 

5*5 

5 -t 

7*47 

5*53 

Ash 

8-0 

7*4 

7*6 

7*1 

7*38 

8*68 

Nutrient ratio 

I : 0*3 

I : 0*6 

I : 0*4 

I : 07 

1 ; 0*9 

I : 0*5 

Food units . 

167 

172 

160 

166 

159 

X62 


* Smetham and Dodd, lot. cit. 


Composition of Original Seed 

By calculation from the results obtained for the oil and moisture 
contents of the original seed and for the residual undecorticated 
meals, the original Hced,s bad the following composition : 



tlwy ifled. 

Black i<«ed. 


/Vr amt. 

Pir cmi* 

Moisture .... 

8*5 

8*6 

Crude proteins 

. 17*2 

l6*l 

Fat ..... 

. 22*5 

24*2 

Starch, etc, (by difference) 

. 187 

21*2 • 

Crude fibre 

. 30*1 

26*9 

Ash ..... 

. 3*0 

. 3*0 

Nutrient ratio 

. I : 4*0 

I ; 4*8 

Food units .... 

. 118 

122 


The results of the examination show that both samples of 
sunflower seed contain normal amounts of oil, the usual range being 
from 22 to 25 per cent, for undecorticated seed and from 40 to 52 
per cent, for decorticated seed. 

The constants of the extracted oils are normal with the exception 
of the iodine value of the oil from the grey seed, in which case the 
figure is lower thsm usual. With some oils previously examined at 
the Imperial Institute low iodine values have be«i found, while 
Bolton {loc. cit.) quotes a figure, of 106 for the oil from a white 
sunflower seed. 

The composition of the residual meals is i^prifial. 

Conclusiom \ . 

In normal times sunflower seed is. not imported into the United 
Kinidom as an oilseed from which to prepare oil, the crushing of 
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this seed hitherto bi'iiif* confined to the rontiiM’tit. Small quantities 
of sunflower seed (too to 200 tons annually) are however sold in 
the United Kingdom as bird-seed, for which purpose plump seed is 
required. 

SunflowjT seed oil is little used in ordinary limes in this country, 
but on the Continent it is employed very largely as a salad oil atnd 
in the iiianiifarture of margarine. 

As regards the crushing of sunflowiir .seed, the pressing of unde- 
cortiimti'd seed is not to be nrommeiided for the reason that 
undecorticated .seed usually ctmtains about 50 per ceiil. of luisk, 
the ]»res«’ncri of which in th<> residual oit-cake results in the latter 
having a very high content of indigi'stilde crude fibre {over jo {>er 
cent,). T)iis large protwrtion of " roughage " renders the unde¬ 
corticated oil-cake im.suitable for usi? as a feeding stuff for animals, 
and the cake can only be di.spo.scd of as a fertiliser. For the same 
reason the extraction by .solvents of the undecorticated seed cannot 
be advocated. 

The more profitable method of treating the seed is first to remove 
the hu.sk, for which purpose a decorticating machine of the ty|)e 
used for ground nuts in the shell can be employed. The husk-free 
seed is then either treated in an expeller or solvent extrnrtefl. In 
this case the residual oil-cake or mew can be readily sold as a h-eding 
stuff as it is very rich in proteins. 


MULBERRY SILK COCOONS FROM MALTA 

Silk cocoon rai.sing triids of interest in relulion to the f|uestioa 
of silk production in Colonial territories have been carried «mt by 
the Department of Agricnltiirc' in Malta. The eggs were obtained 
from Cyprus, and the resulting cocoons were .submitted to the 
Imperial Institute, through the Crown Agt‘nt.s for the Colonies, for 
a report on the quality of the silk and the market value of the 
cocoons. 

The sample, weighing 6 oz, and consisting of 212 cocoons," 
entire with chrysalis, was examined with the following results. 

The Cocoons 

Colour .—In general, pale buff to buff-white; an occasional 
yellow cocoon present. Uniformity moderate only. 

Average Weight. 

\ Entire cocoon with chrysalis, 0-8 gram, 

Cocoon, empty, o>35 gram. 

Dimemiom. Variable but, on the whole, very good. 

Length (ovemll, between parallel blocks) 

Maximum 17 in. 

Mildmum x*x in. 

.. ■ -.Avittfe ' 
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Width (greatest, between parallel blocks) 

Maximum o*8 in. 

Minimum 0*5 in. 

Average 0-65 in. 

Shape.—Good, bold, regular. 

Touch. —Resistance to touch on the whole good, but many 
cocoons less satisfactory and easily compressed, indicating thin 
walls usually resulting from insufficient feeding of the worms. 

Texture of surface. —Fine to moderately coarse; satisfactory. 

Cleanliness. —Good. 

Soundness. —Good ; an occasional mould-spot detected. 

Freedom from disease. —Apparently complete. 

S/«f«mg.“Occasional and slight; condition satisfactory. 

Doubles. —None present. 

Dead cocoons. —None present. 

Pierced cocooms.— None present. 

Attack by weextil or fly. —^No evidence of attack. 

The Filament 

Diameter: 

Have, 0-0008 to 0-0021 in. Average 0-0013 
Brins, 0-00025 to 0-00073 in. Average 0-00057 in. 

The inn,viinnm figures observed for diameters of the brin and 
the bavo are high, but local widening of the filament wa.s observed, 
and this feature accounts for the high maximum figures recorded ; 
nevertheless the average diameters of the brin and have are of the 
same general order as in other samples of mulberry silk examined 
at the Imperial Institute. 


Conclusions 

Judging from appearance, measurement.s and hand tests, the 
sample comprised good, promising cocoons. Circumstances pre¬ 
vented carr3dng out the critical test for yield of silk (rendement) 
since no reeling machinery is available at the Imperial Institute; 
the general characters of the cocoons, however, suggested that the 
rendement would be satisfactory though the occurrence of many 
thin-waUed cocoons, if general, would tend to reduce the figure 
obtained. 

The absence of diseased, insect attacked and dead cocoons 
indicated good sericultural methods, while conditions as re^rds 
pierced cocoons, staining and doubles suggested efficient supervision. 

As the cocoons were derived from seed obtained from Cyprus, 
in examining the sample comparison was made with cocoons raised 
in Cyprus available at the Imperial Institute. In general, the 
Malta cocoons were on the average larger and bolder but less regular 
in sijse and much less uniform in colour. They were also less firm 
and totnewhat coarser in surface textiite than the Cyprus cocoons 
which were a sample of high-quality white cbcoons. - 
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NOTE 

The Development of the Soya Bean Crop in the United States.— 
Thr cultivntioii nf tin’ .suyn hotui as ati ailsrt’d crop in the United 
Statc.s has dcveiapi'd retnarkahly in recent years. In addition a 
quite appreciable .'u;reaR<‘ i.s grown for fodder. In 1943 nearly 
eleven million acres were harvested for seed, and yiehled a crop of 
.snnit? iqb million htrshels (approaching 5i million lung tons). This 
m.'iy be compared with an avmgc of ju.st under three million 
acres ftjr the years 1932-41, anri represeiit.s approximatedy half the 
acreage occupied by cotton in the same year [ij. 

Soya hean cultivation is largely confined to the eastern half of 
the country. The crop is described as well adapted to the southern 
half of the Com Belt and the northern half of the Cotton Belt [9J. 
The chief producing States are Utinois, Iowa, Indiana and Ohio. 
These four States were responsible for about 84 per cent, of the crop 
in 1943. According to Walsh [ii], increased production in the 
Corn Belt has been conditioned by several factors, including the 
ability of the plant to withstand drought, its relative freedom from 
pest hazards, its adaptability to crop rotations, the possibility of 
harvesting the beans with a small combine, and its status as a cn.sh 
crop. Production has also been stimulated by the neci’.ssity of 
finding a more profitable crop than oats, or in some cases maize, 
In the South soya beans, grown mainly for forage purposes it would 
appear, have replaced cotton to some extent. However, de.spite 
the varied and interesting uses of soya products, the main outlet 
for the beans is as an oilse<?d for human consumption, and for the 
cake and meal as an animal feeding stuff. 

Varietal Categories.—In the United States soya bean varieties 
are commonly divided into four categories. These are: Seed (grain 
and industrial), Forage, Green Vegetable, and Dry Edible [9] 
This iprouping may, however, be modified by amalgamating the 
last two categories, which on an acreage basis are less important, 
into a single group, i.e. Vegetable [6], While dual purpose varieties 
exist, it is noteworthy that in the main the, American farmer 
cultivates either a seed or a fodder variety, suited to his environ¬ 
ment, according to the purpose ftsr which the crop is planted. 

Morse and Cartter [9] state that varieties for seed production 
are preferably the yellow-seeded types, which are used for processing 
for oil, oil meal and flour. Forage types are generally those with 
black or brown seed, and among other characteristics usually 
contain less oil than yellow-seeded varieties. For dry edible or 
green sheUed beans, the most suitable varieties are those with 
i|traW'#elhw? pf olive-yellow seed, which cook easily Mtd have a 
.01’ By contrast the common seed varieties 

and ustvUly^dpnot , In'|h^ 

type, ,y(^is&i!i|;cif;:|his'to beanVmiFM 
become ofEmpii^, 
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there is considerable use of pulse crops for food. In some areas it 
may eventually be worth while to devote special attention to them. 

Thu same authorities list particulars (oil and protein content, 
st;ecl colour, etc.) of well over 100 varieties of soya beans which 
are recommended with reference to the different “ usage ’’ categories 
mentioned above, 'f'hese are classified according to the length of 
growing season in slops of 10 or 20 days. The varieties commonly 
cultivated in the United State.s range from very early varieties with 
a growing season of some 100 day.s which are sown in the North 
to the V(,'ry late varieties requiring about 160 days to mature which 
.an.' employed in the South. 

Indkudual Varieties. —^'I'he soya bean appi'ars to provide an 
instance of a crop %vith which a relatively large number of varieties 
may be retpiired. In China and Manchuria there are said to be 
some 500 vari(dU!S [5]. Markley [6] states that the unusually large 
number of known varieties and strains of the soya bean appears to 
be the rc.sult of the peculiar sensitivity of the plant to changes in 
soil and climate. Much selection in soya growing countries has 
been directed toward.s increasing the yield under local conditions, 
and more recently with a view to improving quality for industrial 
purposes. The .same writer defines the characters included in the 
term quality a.s applied I0 the. industrial u,se of soya beans as 
l»rincipally oil content, iodine numb<'r of the; oil, phosphatide content, 
and protein content. In the coursii of a search for new and im¬ 
proved soya bean varieties the? United States Department of 
Agriculture has made more lluiti 10,000 introductions from China, 
Manchuria, and other countries, repre.senting over 2,500 distinct 
types [qj. 

According to Morse [B], in the Middle Western States, where 
the heaviest production of seed occurs, the varieties most extensively 
grown are : IlUni, Dunfield, Mukden, Chief, Mandell, Scioto, Mingo, 
and. Richland. A few other varieties such as Patoka, Gibson, 
Mansoy, and Macoupin are grown in the .southern part of the Corn 
Belt. The varieties commonly grown in the Southern States are 
Ogden, Mammoth Yellow, Tokyo, and Mamloxi. The brown and 
black-seeded varieties generally grown for forage purposes in the 
Northern States are Wilson, Wilson-Five, Peking, Ebony, and 
Virginia, and in the South, Otootan, Avoyelles, Laredo, and Biloxi. 

The extent to which American varieties of soya bean are likely 
to be of value to countries in the British Empire will, it seems, be 
determined by climatic considerations in each instance. The 
northern varieties, for example, may be of little interest in tropical 
regions. Perhaps the most important lesson of this American soya 
^an development is the need for local trial and selection on a 
irt^cient scale in each potential soya growiag'cotuirtry, with judicious 
iatfiOductions where these are necessaiiy. ; 

Climatic and Sail Reqmru^^fKl^i and Diseasts .—^In 
their exceUent bulletin, Morse ax^^uariiter [9] disoiataa oulturad 
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details at sonu! length. It upjx'ars that in the United States .soya 
Iwans suea-ed well in a similar c.limat<’ tf) that recinircd for maize. 
In the Northern States, however, early varieties are required for 
seed purjMises. Onei! the crop is e.slablished dry and excessive wet 
{W'riods are withstfHKl. 1he most critical time normally occurs 
over germination. FTosl has le.ss effivt than on maize. In general 
the crop is adaptable both to soil and .seasonal differences. The 
be,st results are obtained from fertile loams or .sandy loams, Heavy 
clays and light sandy soils are less satisfactory. The kuul should 
generally he in a reasonably good state of fertility. Inoradation, 
liming, and the use of artificial mantires, all serve to widen the 
range of soils on which success can lx* ohtaiiufd. 'I hc incidence of 
pest.s and diseases does not app<;ar to be .serious so far, though a 
number occur [4, gj. 

Yield .—The average yield for the country as a whole in the 
years 1932-41 is rect»rdcd as 167 bushels (i.ooa lb.) per acre [ij. 
There Is, however, coi iderable variation in the average return 
shown from State to State. Thus for this period the average yield 
ranged from iq'S bushels (1,170 lb.) per acre in Illinois to as low 
as 5-9 bushels (354 lb.) per acre in Alabama and Cleorgla. ’i’he 
other chief producing States have returns above or approximately 
equal to the national average. Southern States, however, generally 
show average yields below, or well below, this figure. 

Market Classification .—In the United States, for market purjx).ses 
soya beans are at pre.sent clas.sified as follows; C!!as.s i, yellow; 
Class 2, green ; Class 3, brown ; (‘lass 4, black ; Class 5, mixed [6|. 
In each class there are five grades ; each gratU: has a minimum 
weight per bashel and maximum limits for moisture content, 
defective beans, foreign matter, etc. The requirements for the No. 
2 or contract grade include a minimum test-weight of 54 lb. per 
Winchester bushel, and a maximum limit of 14 ix:r cent, moisture, 
15 per cent, splits, 3 per cent, damage, 2 per cent, foreign matter 
other than dockage, and 3 per cent, other colours [2]. Soya beans 
are, however, sold by weight, prices being quoted on the basis of a 
nominal bushel of 6q lb. 

Commercial Predominance of Yelbw-seeded Beans .—According 
to Goss [3], during the first eleven months of the 1943 crop marketing 
year, more than 99 per cent, of the soya l)eans marketed in the 
United States consisted of yellow-seeded beans. In 1943, yellow 
seeded beans at a price of 0i.8o per bushel at local delivery points, 
moisture content 14 per cent., commanded a premium of 20 cents 
per bushel over beans of classes 3 to 5. 

. The question of yellow-seeded versus " coloured ” soya beans 
has been of Interest in the past in some Empire countries. In one 
Colony at least coloured forage varieties have been reported to give 
supenor seed yWlds. It seems to be clear that in the United Stat^ 
the (floured ge^ give low«r seed yields {8] and have a 
lower oil coateht tlw yellow-seedlkl typesi This is doubtless the 
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Termite-Proofing of Timber for Use in the Tropics. 
Department of Scientific and Industrial Research, Forest Products 
Research Laboratory, Leaflet No. 38, August, 1944. Pp. 6, 9J x 6. 
(Forest Products Research Laboratory, Princes Risborough, 
Aylesbury, Bucks.) 

The protection of woodwork against destruction by termites is 
one of the serious problems of life in the tropics generally, as well 
as in some warm temperate regions. 

This Leaflet, which summarises information from various 
sources, chiefly publications of the Forest Research Institute, Dehra 
Dun, and the Bureau of Entomology, United States Department of 
Agriculture, deals with the incidence of the pest and methods of 
combating it. 

There are about 1,700 species of termites, some of which are 
ground dwellers, including both subterranean and mound-building 
groups, and others are wood dwellers which rarely or never enter 
the ground. It is stated that 95 per cer' of the damage caused 
to woodwork in buildings by termites throughout the world is done 
by subterranean species. Where this is the case, buildings and their 
contents can be protected by structural or other methods de.signed 
to prevent communication with the earth, since these insects cannot 
live without access to moisture in the soil. Where purely wood¬ 
dwelling species are concerned other means, such as chemical 
preservatives, must be employed, and a summary of the various 
methods of treatnumt is giW'O, For timber in contact with the 
ground, coal tar creosote applied under pressure is the. most effective, 
but there are objections to creosote in many cases, and for interior 
work a number of other treatments are mentioned. Plywood and 
fibre or composition boards also call for special treatments. 

The question of termite-resistant timbers is also considered. 
No commercial timber can be regarded as entirely immune from 
attack, and it has been found that a particular timber may be more 
resistant in one country than another, but in general the heartwoods 
of the following are among the most resistant: Iroko {Chhrophora 
excelsa), Opepe (Sarcocephalus didernchii), Pacific Coast Redwood 
{Sequoia sempervirens), Teak {Tectom grandis). The sapwood of 
all timbers is liable to attack. 

A short list of other publications containing more detailed 
information is given at the end of the Leaflet. p. p. 

Co-operation in Forestry. By I. Kissin, M,A., D.Phil. 
Imperial Forestry Bureau, Technical Communication No. 2, Pp. 
72, 10 X 7J. Price 4s. 1944. 

Forestry Credit. By I. Kissin, M.A,, D.Phil. Imperial 
Forestry Bureau, Technical Communication No. 3. Pp. 27,10 x 7|. 
Price as: 6 d. 1945. (Imperial Agricultural Bureaux, Central Sales 
Branch, Paaglais, Aberystwyth.) - 

In spite of the difficulties in collecting information due to war 
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circumstances, ami to the fact that the survey of co-operation in 
forestry is not as comprehensive as had been originally intended, 
the author has produced in the first of tiiese technical communica¬ 
tions what should be an t^xtremely useful study of the material 
available him. Co-i)iH!rative societies are considered in two 
classes; societies of forest owners, whose arlivititis may embrace 
all aspects of forestry, and may extend to the prcK’-essing of forest 
pn)duce, and societies of forest workers, who have eonif)ined for 
collective production, the operati(»ns of which nonually commence 
with forest exploitation, and often «‘.\‘tend to processing. 

Considi'ring societies of llu* first class, a ve'iy full account is 
provided of the forestry co-operative societies of (Ireal Britain. 
Further chapters are devoted to the Danish societies of forest 
small-holders, the Finnish forest management societies, and to the 
farm-woodland co-operatives of the United States, Another chaptt;r 
describes societies marketing timber in Scandinavian countries, the 
maple-syrup producing societies of the United States, and agricul¬ 
tural societies dealing in forest products of Canada, the United 
States and Japan. 

Societies of the second class, those of forest workers, have 
developed chiefly in the Soviet Union, Roumania and Bulgiiria, and 
form the subject of Chapter 7. In Russia forest-industrial co¬ 
operative societies, forming a part of the industrial co-operative 
movement, undertake a wide range of activities extending from 
forest exploitation, and the conversion of the produce, lo limber 
manufactures and the chemical utilisation of wood. Reference i.s 
also made to the co-operative forest " symlicates " of Quebec, and 
to the recently formed " pitsjiwyers ” society iti tin? (jtjkl Coast. 
The latter is the only forest co-operative society meritioiieil with 
respect to the Colonial Empire. 

The second technical communication is published as an outline 
study of the subject of credit in forestry. While every attempt 
has been made by the author to base his discussion of the various 
aspects on as wide a range of literature and other evidence as 
possible, it is recognised that the data used have often been scanty, 
as was unavoidable in present conditions. The subject is considered 
under the following headings, which form separate chapters: 
functions of forestry credit; the problems of forest mortgage 
credit; some general treiuls in the provision of forestry credit; 
forestry credit in Germany, Norway and Denmark ; forestry credit 
in the United States; and finally notes on forestry credit in Britain 
and the Dominions. 

Short Portuguese and Spanish summaries are provided with 
both publications. 


E. H. G. S. 
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ARTICLE 

A NOTE ON SOME LARGE DIAMONDS RECENTLY 
RECOVERED FROM THE GRAVELS OF THE 
WOYIE RIVER, SIERRA LEONE 

By W. T. Gordon, M.A., D.Sc., F.R.S.E., 

Professor of Geology, University of London 

The finding of three exceptionally large diamonds in Sierra Leone 
since March, 1943, has already been announced in this Bulletin 
(1943, 41 , 206 and 1945, 43 , 55). All three stones came from 
workings in the Woyie River gravels and were obtained in the 
normal course of diamond recovery at the plant operated by Sierra 
Leone Selection Trust, Ltd. They are by far the largest diamonds 
of gem quality yet found in Africa, apart from the Union; one, 
indeed, is probably the largest diamond ever found in any alluvial 
deposit As such they are of considerable scientific interest apart 
from their intrinsic value. 

It is a curious circumstance that all the exceptionally large 
diamonds found in recent years have been irregular in shape, and 
the three discovered in Sierra Leone during the past two years are 
no exceptions. All these large specimens have been single individual 
crystals; indeed, even if irregular in development, single individuals 
are common among diamonds. Crystal ag^egates of diamond are, 
on the whole, rare, if we exclude the two important industrial 
varieties carbonado and ballas, the former a compact mass of small 
crystals and the latter with a fibrous radiating structure. 

Diamonds from gierra Leone are interesting from several points 
of view and notably because of the frequent occurrence, in material 
of good quality, of octahedra with extremely 6at faces and clean-cut 
edges. In the lower qualities, crystals, though well formed, often 
have rough faces and sometimes a skin that consists of extraneous 
substance embedded in a diamond meshwork, each part of which 
is in crystallographic continuity with a central core of good quality. 
The skin may be thick or thin, and not infrequently appears to 
have the extraneous material,arranged in a very regular pattern. 

. As with diamonds from other localities, the crystal faces are 
pitted. ; Octahedral faces have triangular or, rarely, hexagonal pits, 
arid the triangles are equilateral in shape (Plate IV, Fig. 3). Cube 
faces have square pits, with their edges diagonal to the cube edges. 

II* 
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The tictahodral faros of Sierra f.oon»' iliamonils aro soinoliim-; •'O 
smooth that pits aro quit(? tniimlo ami tliflkiilt to dotoel, Th'- 
writer lias novor s«*on one alisolutoly dovnkl (jf pits. thnuRh <onii - 
timo.s it rocpjircd oxaiinnatiuii tindor quite a hi>jhq»u\vor niii ina npe 
objective to b<’ certain that snch pits did occur. 

But the three large stones that are the basis of the presi iit short 
account are not in this ratCRory. Iiulecd the largest, and latest 
to be found, has on«! octahedral face with triangular [lit . th.ii are 
larger aiul deeper than any previously nroriierl {Plate IW l i^, p 
Some of them measure' nearly (> nun. on edge and are about i nnn, 
deep. They are arranged in paralh'l jwisition. as tisiial, and a t 
witti their sides towards the points of the idial tetahefirott, i he 
.spacing of the pits is .such that tint areas between them a.ssume 
raised, shiekLshaped, triangular forms; the j^oints of the shield.s 
and those of the pits are in ranks facing opposite directions. 

The largest specimen (No. i), found in the Woyic River gravels 
in January, 1945, is 770-00 carats in weight,».«. 154 gm., or nearly 
54 oz. It is rather lozenge-shaped, some 71 mm. long, 5,t mm. 
broad, and 32 mm. thick (Plate IV, Fig. 4). These measuri-menis 
are approximate as they depend on the direction in which they an- 
made. Roughly speaking, the crystal is like a four-sided, truncated 
pyramid on a lozenge-shaped base, as can be seen in Figures 4 and 6. 

The boundaries are mostly natural, but only one is what one 
might call a free crystal face, the other surfaces being either 
irregular or the result of cleavage. The one natural octahedral 
face is some 55 mm. by 25 mm, in area, and. taken in conjunct iot» 
with two cleavages (one a remarkably perfect ch-avage surface 
measuring 40 mm. by 28 mm.), serves to determine the orientation 
of the crystal. When placed in such a position that the cleavage 
directions (as indicated by fractures or the pitted face) would la- 
parallel to the faces of an octahedron, the amount of distortion of 
the specimen from an ideal octahedron can be seen, and the dircetimi 
of some of the main edges can be ascertained, 'rhus, in te.xt I-ig. x 
the edge A-B, indicated by the same letters in Plate IV, Fig. 5, is 
parallel to the diagonal of the cube to which the specimen could be 
related from a crystallographic point of view; and the degree of 
iiregularity of the individual can be seen. Although som^^ surfaces 
can be properly ascertained, the remainder of the external surface 
facets on the specimen cannot be accurately determined. They ail 
show striations and a kind of general corrosion, while the main 
edges and comers are distinctly battered as by water «roidon. 
Characteristic chatter cracks are visible in Hate IV, Fig. 5, on the 
edge A-B towards B, for light is reflected from these entdes and 
gives wmte, ejfliufle-shaped marks in the dark shadow. 

Such medtonical erosion may have occulted ntfthne ^ce' 
'the' «3^:C|fl«;'l^ife(d^ 'from the ptrendbal may 

happenp.-(E^WI^W^^Sa»e where ^ihere.had 

im-hoi^^4li||iip^,Woyie stigi|ii|liNi'^'^|^ of lobai^ 
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the chattered edges might be explained, and the original source 
might not be far distant; but diamond is so hard that the specimen 
might have travelled a considerable distance, or might have been 
washed out of some more ancient gravel bed before incorporation 
in the present gravel. 

On the other hand the presence of not one, but three, large 
stones in fairly close proximity to one another, favours the 
presumption of a local source. Careful physiographic surveying 
of the area upstream, and detailed geological mapping of the rocks 
and superficial gravel beds in the vicinity may indicate whether 
this presumption is correct. 

Reverting to the largest specimen, however, it can be stated 
definitely that it has not suffered much attrition since the largest 
cleavage face was produced, for the smaller edges peripheral to that 
face show no sign of battering. The area of this cleavage face is 
II’5 sq. cm., and it is so clean a fracture that the blow which 
produced it must have been a sudden, sharp impact in precisely 
the correct direction. The surface is exceedingly smooth, whereas 
most cleavage faces show a certain stepping from layer to layer 
while keeping in the same general direction. The blow need not 
have been a heavy one, but the marvel of the smoothness of the 
fracture-face can only be appreciated by those who have tried to 
cleave a diamond, using the usual cleavers’ tools. 

Certain of the other facets suggest that the history of the .stone 
is not so simple. There are sometimes slightly conchoidal ridges, 
indicating fractures that took place at an earlier time, and tfiat 
have been corroded during the period that elapsed between that 
event and the production of the latest cleavage surfaces (Plate IV, 
Fig. 4). These conchoidal fractures might have been produced 
while the diamond was in its original rock and subjected to earth 
strains. A possible history might be hazarded. There seems to be 
common consent to the idea that diamond is formed in molten rock 
material, and that the diamond crystallises out at an early stage 
as the magma (rock liquid) cools. Thus is explained the observa¬ 
tion that diamonds are usually individual crystals, and their faces 
more or less alike as regards size and depth of pits. Elongated or 
flattened crystals are common, it is true, and indeed, a mathe¬ 
matically exact octahedron is very rare. On further cooling of the 
magma, other minerals win crystallise out of the rock melt on the 
faces of the diamond, and the resulting group of contiguous crystals 
would form a mass that might migrate from place to place as a 
result of currents in the semi-congeded rock. In consequence, the 
mass may reach a part of the magma where the conditions of 
crystallisation were reversed, and re-solution supervened. The, 
crystals round most of the diamond might melt again, and even 
the diamond itself might be attadsrf. fe^ the Kquid.^which would, 
of course, be somewhat similar tb |hat from which it had origin¬ 
ally orystaUised; or the attacjk-;|i%ht he by gaseous magmatic 
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constituents like oxygen. Ihe inautte of tlii' other crystals might 
not mdt conipIet<‘ly, however, in whirli case parts of the rliamuml 
would be protecte(l from all these eheniic.il changes. Explnsifins. 
too, might occur in the ni.igma, because of sudden evolutions of 
gas, and these might result in a hreceialion of the soliii contents, 
among them the di.’imomi itself. 

In the light of these iden.s, examination of the largr sp<M jmeii 
can be pursued from another angle. The pitted face might have 
had other minerals cry.stailisi>d on if, and might, tlieo fun-, h.ive 
been protected from re-s<ilution by the tiuigma, whete.is tlif rest o( 
the specimen was subjected to corrosion and to imp.ots tli.it caused 
the conchoidiil ridges and grooves. Tlie genetal ('orrosion would 
occur on all surfacc.s that liad Item prodined and ex^nised up l<» 
that time. Complete tlisentanglenieiit from tlu’ parent rtek, after 
the latter had weatliered and had been subjected to mechanical 
disintegration, would |H‘rmit tlie diamond to be washed into a 
stream, with other stones, and to Im- flattered, may Ih*. in some 
pot-hole or whirlpool, The chatter cracks would hr most apparent 
on the edges and corners, as is tlie ca.se. Finally, jH-rhaps after an 
interval, the last cleavage would have .sotne eilges that were not 
battered. Such a story would fit in rea.soiiably with the eharaeteis 
of the specimen. 

There are some other interesting .speculations; How large wu,s 
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Fig. 2. Basal plan of largest diamond (No. t) set as 
in Fig, 1. 


the original stone, for example ? The only natural face is the one 
with the triangular pits and its longest edge is about 55 mm. A 
perfect octahedron with this length of edge would have weighed 
around 1,400 carats. If, however, we place the specimen so that 
the one natural face and the cleavage planes are set in their proper 
orientation with respect to a cube, as has been done in text Fig. i, 
it is significant that the edge A-B is parallel to the diagonal of the 
cube, which seems to suggest that the original octahedron was 
elongated in growth, the edge A-B taking the place of an octahedron 
point. In that case no simple calculation for the original size is 
possible, and the crystal may have weighed even more than has 
been suggested. Turning the crystal over, and again setting it by 
the cleavages, it appears like text Fig. 2, and the prominent edges 
C-D and C-E are almost in the direction of octahethral edges, i.e. in 
planes perpendicular to cube edges. It is true that the edges are 
rather curved, but corrosion might have attacked the crystal so 
that the original direction of prominent edges was irregularly 
preserved. 

There is no special significance about these speculations, except 
to suggest that the original crystal was irregular in shape, one side 
being more nearly pyramidal than the other, the latter-having an 
elongated edge replacing the apex in the former. Henqe the ^iges. 
in the second would be parallel to the cube diagonal; in th.#^. 
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to thf cube wifjo. l lu'Sf spcniations an- probably ratht'r futik', 
but the net result suggests that the stoiu’ was onro larger, though 
there is no sign that it is merely the smaller piece of a much larger 
specimen. 

The secoml tliainontl (No. 2), which was found in June, t()43, 
weighs 5.}2'oo carats, ix., iof)-4 gin. or about 3I oz. It has one flat 
side, which is jtarallel to the cleavage direction, and the remainder 
of the stone rise.s to a co'st, as shown in Plate IV, Fig. i. The front 
and hack surfaces are domed and covered with somewhat irregular 
fiUets that show corrosion striations. Tlie shajH’ is not unlike that 
of the Joiikers diamond from South Africa. Tlie large flat side is 
practically along the cleavage direction, and this fact might be taken 
to suggest that the stone was part of u rather larger specimen. 

With the exception of thu more recent cleavage facets, the sur¬ 
faces are all corroded, and, if the flat is regarded as the separation- 
surface of the two parts of au original crystal, then the break must 
have occurred at a very early stage in the history of the .specimen, 
because that fiat is grooved and corroded. The prominent edges 
and comers, again, have been battered by mechanical attrition. 

Setting the specimen in cr3rstallographic relation to a cube, as 
in text Fig. 3, amounts to turning the photograph (Plate IV, Fig. i) 
nearly through 45®, and it is interesting to note that in this stone 
also an edge is parallel to the cube edge. This might imply that 
the large surfaces on this side of the stone were faces of a six-faced 
octahedron form. The reverse face (text Fig. 4) again has an I'dgc 
parallel to the cube diagonal, and the surfaces are very nearly 
octahedral planes. Three of them, being cleavage .surfaces, actually 
flftf octahearal planes. The fourth is more irregular but is stiu 
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almost parallel to an octahedral face. When viewed in this position 
the edges are all more or less battered by mechanical erosion. 

The smallest of the important diamonds (No. 3), found in 
March, 1943, weighs 249*25 carats, i.e. 49*85 gm. or about if oz. As 
a crystal it is more interesting than the other two, though as a 
diamond it is not as spectacular. The dimensions are 53 mm. long 
by 21 mm. broad at one end and 36 mm. at the other. The thickness 
is 13 mm. When placed in proper crystallographic position (text 
Fig. 5) it is seen that the long rectangular face is a cube face, and 
this is confirmed by the pits that are four-sided, with these sides set 
diagonal to the cube edge. Pits of this type arc characteristic of 
cube faces on the diamond. The sides of the pits are at such an 
angle that they are really small, negative, octahedral faces, and 
some of them have the characteristic triangular pits of the octa¬ 
hedral faces themselves. In other words, the bounding surfaces of 
the pits are reverse octahedral faces and are themselves pitted, 
as might be expected, like octahedral faces. 

There is, however, another interesting feature shown on this 
cube face. Relatively smooth areas have curious, minute, shallow, 
square-shaped hollows set in series so that their curved surfaces 
meet in edges that arc parallel to the diagonals of the cube. 'J'he 
general appearance of these diraple-lik(^ depressions (text Fig. 6) 
suggests that they are real etch hollows, i.e. that they are due to 
chemical action removing the substance of the diamond. The 



Flk. 5. Sketch of smallest diamond 
(no. 3) showing cube face os tofi and 
ootahedmlfaoeonside. Potted i^uare 
represeixta Ixtp fa^e of the cube to 
which the etystail' iuM be«t related. 
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author hits si'cn very siitiiltir hollows, thfjiiKh on a much Krantlcr 
scale, on the surface of a ««'i»e?-ficW that wasclisappcarinf! by ablation, 
in Novaya Zenilya, durinj? the summer of i«)37. lu that cast: the 
hollows had hexaRonal boundaries, as wottkl be ex|>ec.ted, since 
ice is ht^xagonal in crystal structure. On the v«’rtical edges of this 
»rf«rf«fiekl a serit!s of vertical flutings were, associatctl with the 
hexagonal hollows on tim top surfaett In other words there was a 
prismatic crystal structure in the mass that was evidently being 
brought out during tlie melting of the whole by ablati(»u. 

Now, on the cube face of the diamond, one woidd expect s(pi,are 
outlines associated with any similar ablation hollows, and the 
occurrence of precisely that kind of cui*veil hollow drives one to 
tiu? conclusion that the phenomenon is ])robahly du(? b> .some kind 
of chemical attack on tin? diamond. Oxidation to carbon dioxide 
and consequent di.sappeanince as gas is the most obvious explanation. 

When the long narrow surface is set parallel to the diagonal of 
a cube face (text I''ig. 5) the relationships of the several natural 
crystal planes become apparent. The front face, sloping towards 
the lower corner of the cube, is an octahedron, as is also the back 
parallel face. The cleavage surface on the lower end comes into 
its proper position on the adjacent comer of the cu1h\ What 
appears to be an old cleavage surface also fits in appropriately. 

The large flat octahedron faces (the largest surfaces on this 
specimen) are equally interesting. One is shown in Plate IV, 
Fig. 3, and is covered with pit.s of two kinds, triangular and 
hexagonal. The latter have been recorded on diamond previously, 
but rarely are so abundant as in this specimen. The edges of both 
types of pit are, of course, parallel (Plate IV, Fig. 7). 

On the opposite side to the cubt* face thi-re is a surface (marked 
" old cleavage ” in the text figure) that has some interest. The 
surface is parallel to the cleavage. It has minute striations and a 
low ripple such as might occur on a cleavage surface; but there is 
also a glazed appearance that suggests some kind of corrosion after 
the break had taken place. A more recent cleavage is also shown 
and a conchoidal fracture of about the same date, but there is less 
evidence of battering on this specimen than on the other two. 

Thus, all three stones seem to show a parallel history. In an 
intertelluric stage they seem to have suffered both mechanical 
attrition and chemical attack. The former produced fractures and 
the latter a kind of corrosion of the whole exterior, perhaps by 
gaseous attack; yet the ablation was so uniform that the direction 
o<f original edges seems to have been preserved and some faces have 
had the pitting preserv^, possibly by protection afforded by other 
^^n»8ls that had crystallised on these faces, and had remained 
' ihe otiher part? the diamond had been re-exposed to the 
ofOf course it is known that ablation of the 
in air, producaa liinilar trhutgular pits to 
thoite tlart haviS b««tt taken above j,|i'ri«roi!ttced in the original 
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crystallisation. But the wonderful pitted face of the largest 
specimen, and those on the smallest, seem to be best explained in 
relation to the other surfaces if they are presumed to represent an 
earlier part of the history of the stones. 

After release from the original paurent rock by natural processes 
of decay, all three specimens have been subject to mechanical 
attrition. In the two larger the edges have suffered considerable 
battering, though it did not necessarily require a prolonged time to 
effect that erosion. The smallest did not suffer so much, but it 
also has recent cleavage fractures. 

The quality of the material of these diamonds is liigh ; inclusions 
are present, and some cleavages have been started that do not go 
right through the stones, but, none the less, very beautiful gems 
will be cut from them. 

The large size of all three of these diamonds militated against 
determining whether they were of the type I or type II variety of 
Robertson, Fox and Martin. {Phil. Trans. Roy. Soc., Ser. A., 
1934, 232 , 463-535.) But it is hoped that fragments of each may 
be made available, when the individual stones are being fabricated, 
so that this character may be ascertained. 

It will be interesting to see whether further geological .surveying 
of the neighbourhood proves the presence of diamond-bearing 
Kimberlite similar to occurrences in South Africa. A study of the 
minerals as.sociated with the diamonds in the gravel might also be 
useful in determining provenance. 

In conclusion, I would thank Mr. F. Hickenbottora for re¬ 
drawing the text figures, Mr. E. H. Cooper for preparing the prints 
used in Plate IV, and the Diamond Development Co., Ltd., and the 
Sierra Leone Selection Trust, Ltd., for permission to use the negatives 
of photographs of the diamonds. 
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PLATK IV 

natural unlrnn fithrrwiHn Hiaintl, tlm thiw 
<lcsicril>ed in tin? trxt lUrnr* arc fttun untoucti^i ncgativcfi m 
the pusscj^Hinn of the Diarnoml I Vvi'lnpinmi Co.» LUh and th© Siorra I^ne 
Sdectiun Tru»t» Ltd. ' 

Fig. t. Piatnorul No, z {% sz oo caratii). General view. The straight 
vertical edge on the left is really parallel 1 ^ an octahedron 
lace. 

Fig. 4. Diamond No. 3 (449 43 carats). Top view of the smallest 
diamond. This shows the deeply pilteti cube fare with 
squarish pits; the bottom edge is determineil hy a rleavagr 
face. 

Fig. 3. The same diamond as hg. a« showing one of the hat octahedral 
laces. The pits are eitner triangular or hexagonal in shape. 
S§0 aho fig. 7. 

Fig. 4* Diamond No. 1 (770*00 carats). The largest diamond set 
to show the general losenge idmpe. 

Fig. 3* The same as hg. 4. illustrating the large triangular j^ts and 
raised shields on the octahedral lace. The edge AB shows 
percussion cmcks well developed about two*<thitds of the 
way from A to 8, 

Fig, 6. The same diamond, the side opprxiite to that shown In hg. 4. 

Fig, 7. Top left-hand comer of hg, 3, magnified 3^5 diameters to 
show the triangular and hexagonal pits. 
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ABSTRACTS AND NOTES 


Geological work in Tanganyika.—In cnntintmtion of the reports 
nn the proKri'Ss of the work of the tiealogic.’il Division of the Depart- 
rnrnl of Lands and Mines, Tanganyika, published in this BiirxETiN 
l.i'.t year (it>^4, 42 , 4«j-52), the following account of work carried 
out by the Division thiring the year 1944 has been received from 
the Chief Geologist. 

Field Oeotagyr -Three genlogi.sts were occupied on economic 
itiineial reconnai.ssancc in three widely separated areas of the 
Territory. The first of these was the general area adjacent to 
Njombe in the Southern Highlands Province, where extensive 
deiJo.sit.s of titanifcrous iron ore were surveyed, one (much the 
largest) being at Liganga in Eastern Upangwa, and the other group 
about nine miles south of Tandala mission. These deposits aggre¬ 
gate w'ell over 1,200,000,000 tons of magnetite containing about 
12 per cent, of titania, and although within 40 miles of the large 
coal deposits of the Ruhuhu basin their remote situation and 
refractory nature render them for the time being unexploitable. 
The prestmee of chromite was observed in North Ukinga in associa¬ 
tion with serpentine, and traces of gold were detected near Igawa, 
not far from the Great North Road, where it is associated with a 
granodioritic cupola penetrating basement gneiss. 

'Hu.' second field party operated in the North Ufipa and South 
Kigtuna area, which was selected for survey on account of its 
proximity to lake and rail communications and to the valuable 
base metal (lead-copper) prospect of Uruwira Goldfields, Ltd., at 
Mpanda. A large deposit of manganiferous magnetite displaying 
afitnities with the gondites of Southern India was discovered near 
Namanyere, but the most important part of the work, which is stiU 
in progress, is in connection with the Namwele coalfield. Shafts 
are being sunk in the known coal measures, and exhaustive tests, 
including locomotive trials, are being made on coal obtained from 
depth. At the same time a diamond-drilling programme is being 
planned to try to locate buried coal measures farther to the north¬ 
east in the Rukwa trough, where the coal would be more favourably 
situated for use for lead smelting at Mpanda and for fuel on the 
Central Railway. 

The third party operated along rail and main road communica¬ 
tions in the north-eastern part of the Territory, attention being 
devoted to the examination of such useful non-metalHc minerals as 


mig ht be expected to occur in the Ixwer Basement Complex. Small 
depcaits of asbestos, vermiculite, limestone, garnet and kyanite 
weare located imd examined, though none, of.thtem proved particularly 
etren loc local tise. The imiet ihteresting find recorded 
podeet of eluvial quaxt2^:'<ctyai^als of piezoelectric grade 
a i^^iegrat(»i |M^p».tite. The largest crystal.' 
-was valued in at about. 
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to be in tlie neighbourhood of Sh. 20/- per Ih. it is clear that many 
such deposits of this high-priced strategic tnitieral may be exjjectjui 
to occur in the Lower Rastmuent Complex, though it will be next to 
impossible to locate them on a useful scale without local native 
co-operation. 

Before the commencement of the 1944 field season prop«‘r, some 
work was carried out on the corundum dejwsit at Matumlmlu, near 
Dodoma, to gather supplu'S t)f raw material for tiie Abrasi%'es 
Factory (sik; Im'Iow). An tduvial pocket was lotniteii which yichied 
nt?arly four short tons of practically pun; ccirunrium at a sn|>ervised- 
labour cost of just under seven cents per Ih. (loo cents etpial one 
shilling), l^ter, un,supervise<l labour was used, the nccc.ssary tools 
being i.ssued on loan by the Cn-ological Division. This arrangement 
worked very well, and several more tons of corundum, comprising 
both eluvial material as well as that clean-cob|3ed out of the rock, 
were brought in by Gogo tribesmen, who were paid 8 cents per lb. 
for it. 

At MIeha Hill, near Itiso in N.E. Dodoma District, another 
small corundum deposit was also opened up, and some 13 tons of 
massive whitish corundum with sapphirine blue zoning were obtained. 

Concurrently with the ntineral survey, reconnaissance geological 
survey was carried out, an aggregate of about xo,ooo sq. miles of 
country being mapped on a scale of i: 300,000. 

Laboratory Section .—^There was a .still further decline in the 
gold-mining industry, Gcita, New Saza and Kuhemba being th»' only 
tlm;e large mines still producing. With smallworker activity 
largely disrupted owing to the war, the <lcrnand fur fire assays of 
gold ores, tmee such an important part of the laboratory's functian.s, 
continues to diminish. Only thirty fire assays for precioit.s metals 
were performed, of which twenty-seven were for the genera! public. 
No laboratory investigations of gold ores were made, nor was it 
necessary for the government metallurgist to carry out his customary 
inspections of the various goldfields. 

The ore-dressing laboratory was used for work on talc, corundum, 
columbite and iron ores. Some studies of fuel were undertake# 
upon samples from the Namwelc field and elsewhere. Considerable 
attention was devoted to building materiak, including Portland 
cement, Son*l (magnesium oxychloride) cement, magnesia, lime, 
pozzuolanas, clays, bricks and tiles. Experiments on the manu¬ 
facture of Sorel cement roofing tiles were not prottusing, but a 
method for stabilizing mud-bricks by addition of lime was worked 
out and proved by test to be efficacious. Ceramic materials received 
mt^ attention, including, in addition to clays, talc, soapstone and 
Kkii (Kenya) stone (a form of agalmatoUte). Many investigations 

the productuHi of commercial abrasive article from corundum 
and a number of tests on mineral p^meaits were made. A good 
deal of milnddanedls work was pmorined for other fQverhlnmt 
departm«ats, as well as in the Mwith for loori idMttitoa iie# 
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imported articles. A number of items of large-scale laboratory plant 
were designed and constructed locally for the purpose of emergency 
production of commercial articles from local raw materials. 

Abrasives Factory .—^The Abrasives Factory, set up at Dodoma 
primarily for the manufacture of 80,000 corundum slipstones for 
sharpening rubber-tapping knives, functioned satisfactorily through¬ 
out the year. The above-mentioned quota was completed well in 
advance of schedule, and, in addition, nearly 4,000 abrasive articles 
of other ts^pes were made f®r various local industrial uses and for 
export to neighbouring territories. Three-quarters of a ton of 
specially graded corundum grit was supplied for the dehusking of 
rice, and small quantities of other graded grits were sold. Corundum 
“ flour ” for use with a locally designed and manufactured hone 
was marketed for sharpening razor-blades. 

Publications .—^The only printed publication issued by the 
geological Division during the year was a comprehensive one 
dealing with the mineral resources of the Territory (Bulletin 16), 
and it is intended that this shall be kept up to date and revised 
editions issued periodically. As a wartime measure a new series of 
Mineral Resources Pamphlets (typescript, illustrated by sunprints) 
was initiated in 1943, and twenty-one have so far been prepared. 


Corundum and Mica Production in Nyasaland.—^Between the 
Wars there was virtually no mineral production in Nyasaland, and 
it is‘therefore gratifying to report that .since 1943 two minerals, 
•corundum and mica, have been mined and exported from the 
Protectorate. 

The corundum deposits now hetog worked are situated on the 
lower slopes and around the base of Tambani Mountain, a prominent 
feature on the Portuguese border W.N.W. of Blantyre. The mineral 
was discovered in this area by T. E. G. Bailey, of the Imperial 
Institute Mineral Survey, during his first visit to Nyasaland in 1906. 
For many years the occurrence was neglected, partly in the mistaken 
belief that it lay in Portuguese territory, but since 1939 the Nyasa¬ 
land Geological Survey has examined the deposits on several 
occasions and called attention to their potentialities. The corundum 
is now being worked by the Gifter Corundum Company, of Pieters- 
burg, Transvaal, the principal producer of that mineral in the 
Union of South Africa. 

The Armual Report of the Nyasaland Geological Survey for 1943 
contains the latest description of the Tambani deposits. Corundum 
appears to occur over an area of about 90 sq, miles around the 
Tambani and Ntondwe mountains which consist of gneiss with a 
core of biotite- and nepheline-syenxte. Its primary mode of occur¬ 
rence is as a constituent of dykes and veins of plumasite (plagioclase- 
conmdum pegmatite) which intrude the gneisses of the Basement 
Complex. The pegmatite dykes are lenticular in form, and occur 
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at intervals over a fairly wide area, but arc rarely more than lOO 
or 200 ft. long or more than 4 or 5 ft. thick at the centre. Those 
have given rise to numeroTis patches of eluvial conmdum, and as 
yet it is the latter alone which liave been worked. The eluvial 
material merely requires digging, sieving and wa.shing to yield a 
product of quite high grade and good market valut*. Rough 
estimates of some of the eluvial patches suggested that the ground 
yielded from 2-6 to 9 per cent, by volume of corundum. In the 
Transvaal it proved possible, in pre-war days, to mini' eluvial 
deposits containing as little as 5 per cent, by \'olume of corundum, 
although those worked generally yielded between 10 and ao per cc'iit. 
of corundum. Recently the price of conmdum has been aljout 
£ig 10s. per short ton, as compared with £8 before the war. 
Zircon, in well formed crystals, is found in association with the 
corundum, but the amount recovered has so far proved to Ix' too 
small to be worth the trouble of separate collection, and it is dis¬ 
carded. Under war conditions it has been essentM to maintain 
the highest possible rate of production, and so the pegmatite dykes 
have been left untouched, but under normal conditions it would be 
desirable to work the dykes and eluvial ore together. 

The resumption of mica production in Nyasaland recalls the 
spate of activity which followed the discovery of commercial mica 
there in 1909. In the three years 1910-1912 more than 100 loii.s 
of mica, vhlued at £11,444, were collected from numerous senUen'd 
surface deposits, mainly in the Dcdza district, and expoiicd \o 
Britain, but no proper mines were established, and a few years 
later aU activity had ceased. 

During 1943 production was on a small scale, the exports being 
termed “ samples.” Mica was won in a number of places in the 
Northern Province extending from Mzimba Boma along the Ka.situ 
Valley to Ekwendeni. The best quality mica, of brown-to-ruby 
t5q)e, was obtained from Kanye Waye, by Mt. Masosa. This 
deposit was followed down to 25 ft. without any signs of deto.riora- 
tion of quality or size. Generally speaking, the mica from the 
Kasitu Valley is a slightly green type with a tendency to be of the 
” red spotted ” class, and is second grade. Even so it is said to 
realize an average price of 8s. per lb. In the immediate vicinity 
of Mzimba Boma the mica is free from red spots and stains. Samples 
of mica were also received from the Ncheu District and were 
sufficiently promising to justify further prospecting. 

T. D. 


Coal, Bauxite and Cement in Nyasaland.-—The annual report of 
the Nyasadand Geological Survey for 1943 contains some interesting 
information on thr^ materials, coal, bauxite and cement, the future 
developm^t of which in Nyasaland may be closely interdependent. 
The exploitation of the Mlaaje bauxite deposits which is now under 
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consideration wotild reqmre coal, and it has therefore been necessary 
to investigate the Nkombedzi (or Sumbu) coalfield to determine 
whether it would meet these requirements. The possibility of 
establishing a small cement factory using the clay deposits of Lake 
Malombe is also dependent on fuel supplies, which could only be 
met economically if Nyasaland coal became available. 

Coal .—^The Nkombedzi coalfield was examined by the geologist, 
H. E. F. Savage, who had been seconded to the Anglo-American 
Corporation of South Africa, Ltd., for that purpose. Eight months 
were spent in the field between February 1941 and June 1942, 
Earlier investigations in this district, where coal was first reported in 
1897, have been described by Dr. F. Dixey in the Mining Magazine 
1926, 34 , 148-157. The co^eld covers an area of about 80 sq. 
miles at the headwaters of the Nkombedzi-wa-fodia River, extending 
along the telegraph line from Blant37re to Tete as far as the Anglo- 
Portuguese boundary. Geologically the area consists of Karroo 
rocks which here comprise two series of massive sandstones and 
grits between which occurs the coal-bearing shale group. 

By far the commonest type of coal bed seen consists of inter- 
laminated coal and shale in which the individual layers vary from 
microscopic dimensions up to about half an inch in thickness, this 
type being described as “ Rich Coal-Shale.” It grades upwards 
into “ shaly coal ” (coal predominant) and downwards into '' coal- 
shale ” (shale predominant). Beds of each type may reach thick¬ 
nesses of as much as 20 ft. or even more, but usually the thicker beds 
consist of bands of all three types or are split by several feet of 
barren shale. There, are numerous beds of homogeneous coal, two 
main ts^pes being distinguishable: a bright coal, light in weight, soft 
and friable when weathered, and a dull, hard and heavy coal. Nor¬ 
mally the homogeneous seams range in thickness from 6 in. to 10 ft., 
but composite seams up to 20 ft. thick, have been observed. All 
the different t37pes of coal beds have in places been anthracitised 
to. varying degrees by adjacent dolerite dykes and sills. 

* In the shale groups eleven distinct coal horizons can be identified, 
although all axe not continuous throughout the whole length of the 
field. • Some of the seams appear to pinch out and others are 
interrupted by local faults. In one area there is a continuous 
succession of coal horizons, and of the 2,850 ft. of shales and grits 
here developed approximately 570 ft. are made up of coal or coal- 
shale. There is an estimated total length of 49 J miles of coal-bearing 
seams ; homogeneous coal is known to occur over the whole length 
of them, and eight coal seams are worthy of consideration as econ¬ 
omic assets. Some of the coal will have been spoiled by the doleritic 
intrusions, but that is a disadvantage encountered in many of the 
coal mines of Southern Africa, 

Analyses of Nkombedzi coals are .shown in the following table, 
together with those of the principal coals of Southern Africa for 
comjiarison, 

9 
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Analyses of Nkombidst and other * 1 tcan coaly . 




X. 

2, 

3 - 

4 * 

5 - 

6. 

7 

Moisture 

per cent 

470 

1-05 

1*30 


0 71 

0*53 

2*22 

Volatiles 

*» 

24*80 

22*40 

24*88 

22 

2l*5t 

^ 5**7 


Fi%ed Carbon . 


5 i '44 

48-54 

45 * 5 ^^ 

<)0 

(>4*11 

7^*57 

57 *i<> 

Ash 

»r 

jS-y; 

28*01 

28*15 

lyz 

11 *05 

11 *41 

14*76 

Sulphur . 

n 

o-sy 

0*50 

0*56 

12*86 

2*62 

1*30 

0*53 

Evaporative Power 

10-57 

^ 0'45 

ypdl 

I3*tx) 


I2*<>7 

Calonfic Value 

Calories 

5.<>74 


5.348 

6,000 

6,9^z 

- 

6 ,482 


B. Th. U, 

10,013 

xo,og6 

9,626 

12,420 



11,672 

Fuel Ratio 

. 

2 -X 

2*2 

jr*8 

27 

-?*9 

4*6 

> « > 


(Figures %n italics are calculaitd,) 


1. Nkombed2i, Sample IX, 5 ft. seam. 5. Wankio CollK'ry, Southern Khodet>ia. 

2. Nkombedzi, Sample X, 6 ft. seam. 6. Natal Navigation Coal. 

3. Nkombedzi, Sample XI, 5 ft. seam. 7. Witbank Main Seam, Transvaal 

4. Tete Colliery, Portuguese E. Afnca. 


The Nkombedzi analyses were made on bulk samples taken from 
shallow pits, and samples taken at depth could reasonably be 
expected to be of better grade. Furthermore, if the washing process 
generally employed at South African collieries were applied to the 
Nkombedzi coals the ash content would be appreciably reduced, 
and the coals may therefore compare quite favoiirably with 
those worked successfully in other African coalfields. The i)resent 
investigation has been confined to surface outcrops, and for a 
better assessment of the quality and quantity of coal availablt', it 
would be necessary to examine and sample the area .sy.steinatieally 
by means of boreholes taken at least to the limits of depth at which 
it would normally be practicable to mine the coal. 

Bauxite .—Since 1939 the Anglo American Corporation of South 
Africa Ltd. has been investigating the bauxites of th<‘ Mlanje 
Plateau, and during 1943 the Geological .Survey undertook a re¬ 
examination and detailed sampling of the deposits, as earlier oinnions 
regarding the quantity and grade of the ore appeared to need 
revision. Sixty prospecting shafts were reopened, cleaned, and 
sampled by taking channel cuts 5 in. wide, 2J in. deep and 5 ft. 
vertically. A toM of 250 samples was taken and forwarded to the 
Imperial Institute for analysis. So far, states the Nya.saland 
report, 160 analyses have been received, and the average of tho.sc 
results is shown in the table on page 127. The bauxite as a whole 
has a high silica content, but most of the silica is usually pre.sent as 
quartz, which is easily removable by wasihing and sieving. Assum¬ 
ing that all the quartz could be removed, the resulting product would 
have the composition shown in the same table. 

The 160 samples analysed are of several grades, the two of most 
value being; {a) bauxite of commercial grade in the raw state, 
with total silica less than 6 per cent, and alumina averaging 48‘84 
per cent., with a range of 37-59 to 52-84 per cent.; (6) bauxite 
amenable to treatment and yielding a product with less than 2-50 
per cent, combined silica and i^luble silicates, and more than 50 
per cent, alumina. The quantity of bauxite of these two grades is 
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very large and quite sufiftcient to warrant careful consideration as a 
cbnunercial commodity. 

Raw Bauxite Fioduct after temoval of i7'44% Quartz 

(Average ot i6o Analjises) (Tiieoietical) 


per cent. per cent. 

Alumina . . . , 4i'36 Alumina .... 50-59 

Quartz and insoluble silicates Combined silica and insoluble 

(including silica 17-44 per cent.) 18-30 silicates . . ... 2-62 

Combined silica from readily Ferric oxide . . . 17-07 

attacked silicates . . 1-29 Titanium dioxide . .1-87 

Ferric oxide . . . .14-02 Loss on ignition . . . 27-84 

Titanium dioxide . . .1-54 - 

Loss on ignition . . . 22-87 99'99 


99-58 

Cement .—^Careful consideration has recently been given to the 
possibility of manufacturing cement from the clays of Lake Malombe. 
Earlier work had shown that materials suitable for the manufacture 
of Portland cement, natural cement and hydraulic limes occur on 
the floor of the lake' in sufficient quantity to supply a small factory 
for about 50 years (see this Bulletin, 1932, 30 , 139-159). The 
results of the latest inquiries indicated that the great stumbling 
block was the lack of suitable fuel, of which large quantities would 
be required. At present neither coal, coke, nor charcoal are avail¬ 
able economically. If, however, the Nkombedzi coals are worked 
the question of cemen't manufacture should be re-examined, espec¬ 
ially if the River Shire is controlled so that water-borne transport 
becomes available. X. D. 

Lead in South Africa.—^The outbreak of war in 1939 made it 
highly desirable that stock should be taken of the Union’s mineral 
potentialities, especially of those minerals which are strategic in 
the sense that the country has been largely dependent on foreign 
sources of supply. The Geological Survey was instructed to con¬ 
centrate its energies on such a stock-taking, and a volume recently 
received in this country entitled “ Lead Deposits in the Union of 
South Africa smd South West Africa, with some notes on associated 
ores,” by J. WUlemse, C. M. Schwellnus, J. W. Brandt, H. D. Russell 
and D. P. Van Rooyen (Union of S. Afr., Geol. Swv. Mem, No. 39, 
1944) is a result of this policy. Not only was all previous informa¬ 
tion on lead ore production collated, but most of the known occur¬ 
rences were specially examined and geologically mapped in detail, 
and in certain cases geophysical methods were used in the hope of 
making new discoveries or of pro'ving an extension of a known 
deposit. The general conclusion arrived at te that the compara¬ 
tively -widespread occurrence of lead ores at- and near the surface 
seems to justify further efforts to locate other deposits at depth; 
such efforts must be largely geophysical in character, and the 
Geological Survey is taking steps to obtain instruments best suited 
for the discovery of sulphide bodies. 
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The volume, from which the following notes are abstracted, is 
one of 179 pages, plus 23 plates, of which roughly two-thirds are 
devoted to the Union and one-third to South-West Africa. 

Union. —^I'he lead occurrences in the Union, about 50 in all, are 
described separately in detail, district by district, subdivided into 
two divisions: deposits in calcareous formations and deposits in 
.formations other than calcareous. Each occurrence is sy.stemati- 
cally and uniformly described under the following headings ; gen<‘ral 
geology, the' ore deposits, genesis of the deposits, present activities, 
past production, ore reserves, geophy.sical measurements, conclu¬ 
sions. Assay results, mine plans and geological maps usually 
accompany the description of each deposit. Special reference is 
made to the potentialities of the various deposits, and in some 
cases possible future development is indicated. The gcophy-sical 
work consists of magnetometric surveys, electrical resistivity 
measurements, and gravimetric surveys. 

The replacement deposits in the Union form irregularly shaped 
bodies, veins or scattered grains of lead ore in the dolomite and 
chert of the Dolomite Scries in the Transvaal and in the Hay 
division of the Cape Province. They are also found in limestones 
in the Uitenhage division. The chief ore mineral is galena ; associ¬ 
ated ore minerals arc zinc blende, chalcopyrite, pyrrhotite and 
pjrrite. The frequent association of^ vanadinitc with secondary 
lead ores is noteworthy. 

A feature of the majority of the replacemimt deposits in the 
dolomite, which is very important in so far as the location of new 
deposits is concerned, is the large-scale developmc'iit of mangan- 
iferous earth accompanying the ore and form(>d at a later dale. 
This manganiferous earth has probably arisen from leaching of the 
dolomite near the surface, a process which would be accentuated 
by the acids formed from the oxidizing sulphides. 

The ore deposits in calcareous formations range from individual 
stringers to orebodies about 450 ft. in diameter and more than 
200 ft. in depth, but lead minerals also occur as detached grains 
in the quartz or carbonate gangue. The stringers sometimes pass 
into veins, which on thickening give rise to pockets containing 
several tons of ore, and generally the orebodies consist of a number 
of such stringers, veins and jackets forming a stockwork. At 
certain occurrences the vein material fills the interstices between 
fragments of dolomite breccia. Very often the orebodie.s are pipelike 
in form ; sometimes they are bedded deposits, but in many cases 
mining has not reached such a stage that the true form of the 
orebody can be ascertained. 

All inv^tigated occurrences of lead ore in non-calcareous rocks 
were invariably found to be vein deposits. The longest distance 
that one of these veins has been traced along the strike exceeds 
5,000 ft., and the greatest thickness recorded in a vein is 14 ft. (on 
Dwarsfontein, ai.) 
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Lead deposits in non-calcareous rocks are found in widely 
separated areas and most geological formations ranging from the 
Old Granite to the Karroo System. The majority of these vein 
deposits are situated in the vicinity of the Bushveld igneous 
complex. 

The known lead occurrences of the Union have almost invariably 
been discovered accidentally, and it is consequently considered 
hazardous to express an opinion on the subject of new discoveries. 
It is stated, however, that there is no cause to be pessimistic, and 
the following areas may stiU contain hidden concentrations of lead 
ore of economic importance. 

(1) The strip of country occupied by the Dolomite Series forming 
the northern limb of the S3mcline of the Bushveld igneous complex 
in the Western Transvaal. This belt forms the counterpart of the 
Marico lead belt, and comparatively undeveloped deposits are 
present on the farms Genadendal 314 and Goedehoop 438. 

(2) The dolomite country N.W. of Potgietersrust and that in the 
vicinity of Chuniespoort. These two areas fall within the contact 
aureole of the Bushveld igneous complex and by analogy with the 
Marico lead belt may have been mineralised with lead minerals. 

(3) The ground occupied by the huge xenolith of the Transvaal 
System in the Bushveld igneous complex along the Crocodile River, 
N.W. of Brits. A few small occurrences in the dolomite of the 
xenolith may be indications of a more widespread lead mineralisation 
there. 

(4) On the farm Dwarsfontein 21 and adjoining farms on both 
sides of the boundary between the Pretoria and Springs districts. 
There may still be undiscovered vein deposits here, but new 
discoveries are not readily made owing to the presence of* a thick 
covering of soil and Karroo System. The application of geophysical 
metho(k in this instance has so far been fruitless. 

The geological aspects which should be borne in mind by 
prospectors are also given. 

A r 6 sum 4 of production from the various farms shows that the 
total of the average annual production of each occurrence of lead 
ore has been ii374 tons, the total of the maximum annual production 
4,411 tons and the total of the minimum annual production 480 
tons, but in these totals the exceptional quantities produced at 
Dwarsfontein, which averaged 1,813 tons for 10 years and where 
the main occurrence is worked out, are om i tted. Even the total 
of the maximum production of all the occurrences (4,411 tons of 
lead ore)' is still below the annual consumption of just Over 4,000 
tons of lead metal in 1938. The actual production of lead ore 
concentrates in the Union in 1938 was only 78 tons. It is obvious 
that by exploitation along the same lines as in the past the known 
occurrences will in no way supply the local demand. 

It is considered that the foUowing factors will materially influence 
the future production of lead in the Union; '' ' 
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other mercury fields, the deposition of the cinnabar is associated 
with volcanic activity, and of this there are two known periods in 
the Kilkivan district. 

Altogether, about 35 deposits of cinn^-bar are known to exist in 
this area, but only five of them were actually being operated at the 
time of making the report. Of these five, four are believed to be 
capable of increased output. These are the deposits on Mining 
Lease 108, that of Queensland Quicksilver, Ltd., and two on Mining 
Freehold 1886. In addition, five properties not being worked at 
present are considered to be worth re-opening and one unworked 
lode is believed to be worth developing. 

Even with an increase in fceir activities, it is not thought that 
the five deposits now being worked could yield more than 10 tons 
of mercury a year. 

In ad(htion to these lode deposits, there is also, on Mining Lease 
108, a relatively large deposit of low-grade ore, estimatg^ to contain, 
down to 20 ft., 7,000 tons with a mercury content of a lb. per ton, 
but a great deal of work would be necessary to prove whether this 
deposit could be economically operated, even with mercury at the 
very high price of 22s. 6 d. per lb. locally. A certain limited amount 
of open-cut work has been done on this occurrence from which, 
however, it seems by no means certain that the average tenor will 
approach 2 lb. per ton, Le. o*i per cent, of mercury. 

E. R. V. 


Copper Reserves of Newfoundland.—Copper mining in Newfound¬ 
land dates back as far as 1778 when efiorts were made to work 
certain complex sulphide ores at Shoal Arm. Since that time, 
numerous deposits have been located and developed, especially at 
Terra Nova, Tilt Cove, Betts Cove, Little Bay, Gull Pond, 
Twillingate and Buchans; and in recent years production has been 
of the order of 8,000 tons (in terms of metal). From 1854 to 1919 
the value of production of ore, regulus and ingots has been estimated 
at about $18 milHon 

In accordance with its policy of making detailed investigations 
of Specific mineral resources, the Newfoundland Geological Survey 
in 1938 and 1939 made a careful examination and inventory of the 
copper resources of the island, with a view to determining the 
possibility of resuscitating an industry which half a century ago 
occupied an important place in the economic life of Newfoundland. 
The results of this examination are set out in Bulletin No. 20 of 
the Geological Survey, entitled " Copper Deposits of Newfoundland,” 
by G. V. Douglas, D. Williams, 0 . N. Rove and others, who conclude 
that although the discoveries so far made do not indicate any very 
large bodies of ore, there are, nevertheless, a number of bodies of 
one to five million terns. The following tabulation ife given by tim 
authors m respect to ^the known ■' 
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Copper Reserves of Newfoundland 


Mine or 

Prospect. 

Reserves 
(short tons) 

Copper. 

% 

Copper content 
<lb.) 

Buchans . 

4,500,000 

1-5 ^ 

135,000,000 

Gull Pond 

2,160,000 

2*62 

113,000,000 

Pilleys Island: 




Mine . 

225,000 

3 

13,500,000 

Dump . 

? 



Tilt Cove: 




West Mine . 

? 



West Mine Dumps 

H 0,000 

2 

4,400,000 

East Mine 

25,000 

3 

1,500,000 

East Mine Dumps 

145,000 

1-5 

^,350,000 

Little Bay: 




Mine . 

? 



Dumps 

200,000 


6,000,000 

Baie Verte : 




Mine . 

? 



Dump . . 

20,000 

2-5 

1,000,000 

Total 

7 . 3 ^ 5,000 


278,750,000 


E. H. B. 


Geophysical Survey Work in Ontaxio .—A stage has been reached 
in geophysical survey work where a number of methods have 
become accredited to a varying degree under various conditions 
and some very sensitive instruments have been developed to apply 
these methods. ' In the case of ore deposits, the geophysical indica¬ 
tions can be tested by drilling and by mining. In other cases much 
remains to be done in the close comparison of the geophysical 
results with the information obtainable by normal methods of 
geological survey. A further aspect of importance is the applica¬ 
bility of a particular method to a special type of problem under 
varying topographical and climatic conditions. But in all cases it 
is generally agreed that the closest collaboration of the geologist and 
geophysicist is required, not only in the final interpretation of the 
results, but where the geological structure is at aE complicated, at 
most stages of the conduct of the survey. 

For these reasons the " Review of Geophysical Work Carried 
out by the Ontario Department of Mines, 1937-1944,” by A. A. 
Brant, recently issued by that Department, is particula^y opportune 
and important and the subject matter of the remainder of this note 
is taken from it. 

Geophysical survey work was begun by the Ontario Department 
of Mines in the summer of 1937. Magnetic, electrical resistivity, 
self potential, and gravimetric surveys have since been conducted. 

Magnetometer .—Magnetometer Surveying in general wiU enable 
most rock formations to be differentiated even though differences 
in their magnetic properties are sligjfit, e,g. lavas, tuffs, and lime¬ 
stones could be differentiated at Steeprock Lake; lavas and 
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greywackes at Little Long Lac; and pre-Cambrian lavas and 
sediments in the Kirkland-Larder area, although the highly 
carbonatised rocks within the “ break ” could be differentiated only 
with difficulty or not at all. 

Magnetometer surveying is in general an aid to geological and 
structural mapping and provides a means, in many cases, of obtain¬ 
ing a sub-outcrop map. It is not a direct means of mineral location 
unless the mineral bodies sought are magnetic or a.ssociated with 
some magnetic mineral or rock. As examples, gold deposition in 
the Pickle Lake and Little Long Lac areas is commonly associated 
with iron formation, and the pyrrhotite ores of Sudbury are magnetic. 

The standard procedure of magnetometer surveying is well 
developed and quite widely applied, and a sensitive highly-developed 
instrument, the Askania type, is in general use. It is at present 
being manufactured in Toronto, although the cost puts it out of 
reach of most individual explorers. ■ 

It is. assumed that magnetic work would be more widely practised 
if the art of interpretation were more generally understood. A 
highly applicable (except in certain exceptional cases), simplified 
procedure of interpretation is being developed and tested. 

EUckical Resispiinty- —^Electrical resistivity methods have in 
general been applied to the tracing o! conductors represented by 
shear or mineralised zones. There are several variations to the 
method, but all have in common the energising of the ground by 
current and the measurement or comparison of successive drops in 
voltage .between metal exploring stakes moved along a traverse. 

The work at Steeprock Lake showed that the electrically resistant 
haematite body could be traced by working through the ice. Certain 
fluorspar veins in the Madoc area were found to be aissociated with 
zones of pronounced fracturing in limestone. These are charac¬ 
terised by decreased resistivity. One new vein was thus predicted, 
and the extension of others indicated. The shear zone marking the 
Larder Lake “ break ’* was indicated by decreased electrical 
resistance at the Omega, Barber-Larder and Chesterville mines, 
where tests were made. 

The use of electrical resistivity methods has been much more 
restricted than magnetic methods, ovHng to less applicability, the 
cumbersomeness of eqtiipment, and the marked anomalies occurring 
at rock-muskeg boundaries, which makes the delineation of anything 
m the vicinity uncertain. A new field set-up, involving much less 
wire and movement of generator leads and a simple mathematical 
H^s of correcting for surface effects, has been developed during 
5 '^ wt year and wl be discussed in this year’s report. '' 

measurements are made of the 
fbOm the action of chemical oxidattei at stdphide 
fipptnjSihe-'Tesultm^ in conc^tta^sih. bf undee- 

^ Lard# 
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contains sulphides and gives rise to a considerable self-potential 
anomaly. 

In many cases a self-potential survey can indicate the presence 
of even sparse sulphides beneath moderate depths of overburden. 
A muskeg, however, may reduce the anomaly by 5 or 10 to i. 

Self-potential surveys are now seldom made, though they are 
rapid, cheap, simple to execute, and not infrequently extremely 
helpful. 

Electromagnetic. —^Electromagnetic methods, involving the 
generation of an electromagnetic field at frequencies of sixty to a 
milli on cycles and the measurement by means of a pick-up coil of 
the effect of the resulting currents induced, have not been tried as 
yet by the Ontario Department of Mines. The main difficulty 
with these methods is the extreme anomalies caused by surface 
conductors, such as muskegs and swamps, and the fact that any 
mineralised zone to be indicated must be heavily mineralised. 
These methods, however, are of interest as being useful and quick 
to apply in areas of shallow, dry overburden and as being the only 
ones in addition to the magnetic capable of being operated in winter 
(apart from resistivity work on frozen lake surfaces). 

Gravimeter. —Gravimeter measurements, making use of the 
increased gravitational pull caused by formations of greater density, 
have been tried only twice in the pre-Cambrian. Broad forma¬ 
tions are necessary to cause appreciable anomalies. Their use, 
however, to predict deep intrusions, etc., in areas thoroughly sur¬ 
veyed geologically should not be lost sight of. The readings would 
be little influenced by the general Northern Ontario topography. 

As regards gas exploration, the experience in South-Western 
Ontario shows that gravimeter work is best applied when it is 
thought that large basement blocks are associated with the forma¬ 
tion of the gas or oil structures. 

Seismic. —Seismic methods have not been tried in the pre- 
Cambrian in Ontario because of the cumbersomeness of equipment, 
difficulty of appl3dng surface layer corrections, high cost, and very 
limited applicability. Special problems, however, may arise where 
trials might be made to advantage, e.g. the thickness of the cobalt 
sediments east of Larder Lake. 

Chemical Analyses. —^The widespread chemical analyses of soils 
and the measurement of lake and river conductivities have been 
suggested as refinements of " float ” prospecting to localise broadly 
areas of mineralisation. As little experinaental work is at hand by 
which to judge the usefulness of these proposals, final conclusions 
as to their efficacy must be postponed till time provides sufficient 
widespread observations. It is doubtful if they will serve, however, 
to locate mineralisation in areas of considerable overburden, such as 
characterise Northern Ontario, . ; - 

Radio-activity. —^Measurements,o|'the surface radio-activity by 
the varying gamma radiation of rocks and veins are limited by the 
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fact that 5 ft. of drift is practically sufficient to obscure the most 
radio-active vein. 

General conclusions regarding the status of geophysical methods 
to date are as follows: 

(1) Magnetic measurements are generally applicable at all seasons. 
The procedure is simple, but the approach to interpretation should 
be and can be much simplified to stimulate broader usage. 

(2) Electrical resistivity measurements have specialised seasonal 
application but are at present infrequently used. The development 
of a simplified standard operating procedure and approach to 
interpretation would be of great aid. 

(3) Self-potential methods are direct and simple to apply and 
interpret. They have only seasonal application. They could well 
be much more widely used than at present. 

(4) Electromagnetic methods have only very local applicability 
to cases where marked contrasts in conductivity exist under dry 
overburden. The measurements can be carried out in winter. 

(5) Gravimetric and seismic methods may have application only 
to ce^ain special problems. 

The limitations of geophysical methods are as follows : 

All geophysical methods have only a limited applicability, owing 
to the fact that they lack depth penetration, the anomaly cau.sed by 
a long tubular body decreasing roughly proportional to the depth 
of the body. Certain methods, the resistivity and the electro¬ 
magnetic, are limited by the effect of surface features unless adequate 
corrections are found. The resistivity and self-potential methods 
cannot be operated in winter. Seismic methods are limited by 
cost and applicability. 

The goal then can be little more than to provide a reliable sub¬ 
outcrop map. However, such a map may be very helpful in solving 
geological and structural relationships and in facilitating exploration 
by drilling. 

The usefulness of geophysics can best be developed by: 

(i) Simplifying and standardising procedures. 

(i) Simplif3nng, standardising, and publicising the methods of 
interpretation. 

(3) Establishing what can be done in the various areas. 

(4) Research : (a) by trying and reporting on new methods in 
order that op^ators may be informed at an early date of 
their possibilities and limitations; (i) by trjnng to develop 
methods of greater depth penetration, such as might be 
achieved, for example, by the use of the numerous driU-holes 
in many areas ; (c) by trying to overcome the shortcomings 
of some of the present methods, «.g, electromagnetic; 
{d) by trying to develop methods applicable in winter; 
{e) by compiling regional results in order^ that the full 
eventual usefulness of the cumulative results may be realised. 
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The Opesicaist Working of Ironstone and Coal in Britain. 

Ironstone. — A. privately circulated “ Memorandum Dealing with 
the Working of Stratified Ironstone of the Jurassic System in 
England,” published by the National Council of Associated Iron Ore 
Producers, 50 Meadow Road, Kettering, is a very concise yet 
interesting and informative summary of the subject from which the 
first part of the following notes is abstracted. 

As is well known, the great bulk of the Jurassic ironstone in 
England is worked opencast, but the memorandum contains some 
important remarks on the existence of underground mining and 
the degree to which the necessity for underground as distinct from 
opencast working will become necessary in the future. Thus, 
production from the Frodingham Ironstone of North Lincolnshire 
has, up to the present, been obtained from opencast operations and 
will continue so for some years. However, underground mining is 
being seriously considered and operations by this method have 
commenced. There are still some areas to be developed by opencast 
methods in the Northampton Sand of South Lincolnshire, Leicester¬ 
shire and Rutland, but we are told that the time is not far distant 
when some of the operations will have to be carried on by under¬ 
ground mining. With regard to the Marlstone of South Lincolnshire 
and Leicestershire, a large proportion of the ore obtainable by 
opencast methods has now been worked and it is doubtful whether 
underground working will be re-sorted to. In the case of the 
Northampton Sand there are further areas available for working by 
opencast methods, but there are also considerable areas where the 
ore will have to be won by underground mining. 

The output figures show the great wartime achievement whereby 
the total production of Jurassic ores (including the Cleveland 
district) was increased from 10,726,000 tons in 1938 to 17,415,000 
tons in 1943. Output of other British iron ores in 1943 was only 
i,079,000 tons. 

With regard to yield, the statement is made that as a general 
guide it may be taken that the yield per foot of thickness per acre 
varies between 2,000 and 2,500 tons. 

A short section briefly summarises the position as regards 
minimum rents, royalties, surface rents, compensation to agricultural 
tenants, and restoration of the surface. The sections of particular 
interest to most readers will doubtless be those describing, with the 
aid of plates, the present methods of mechanical working, followed 
by a discussion of the problem of dealing with the restoration for 
agricultural use of the worked-out areas. 

Whereas very little difficulty was experienced in the develop¬ 
ment of opencast workings from the outcrop, we are told that 
” the exhaustion of such areas, in the not far distant future will 
necessitate the driving of initial gullets or cuttings from 40 to 
50 ft. deep in the overburden; such development will create serious 
problems, as the greater proportion of the material excavated will 
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have to be taken away and tipped. This may result in the levelling 
of certain unrestored areas.” 

“ At the present time the maximum depth of overburden being 
dealt with in baring ironstone is 82 ft., but by improved mechanisa¬ 
tion under certain conditions, producers may be enabled to work 
at a greater depth by opencast methods. All but the deeper areas 
are quickly becoming exhausted, and within a short time further 
underground operations may have to be started if an adequate 
supply of ironstone to meet the national requirements is to be 
maintained. The opening up of every underground mine brings in 
its train many problems such as the provision of skilled miners and 
the necessary housing and services for them.” 

An important statement is made concerning reserves. The 
most recent estimates, those of the Kennet Report, 1939, gave 
108,800 acres (excluding Cleveland), but only a part of these 108,800 
acres has been.systematically explored, and in many areas in the 
Midlands chemical analysis indicates that the beds are commercially 
valueless, at any rate at present. Furthermore, it is impossible to 
convert acreage figures into tonnage reserves owing to the very 
large variations in the thickness of stone which can bo worked. 
For these reasons the Memorandum concludes that it is not possible 
for any reliable estimate to be made of the tonnages available for 
working. 

Another recent publication on this subject is a paper entitled 
” The Opencast Mining of Ironstone and Coal,” by W. D. Evans 
{Geogr. /„ 1944, 104 , 102-117). 

In this paper the following systematised approach to the plannmg 
and working of opencast sites is claimed to result in a minimum 
expenditure of effort, and to provide the solution to most of the 
problems encountered in opencast mining of all kinds. 

(1) Suitable sites are selected from the 6-in. geological maps of 
H.M. Geologic^ Survey. These maps are available for the main part 
of the Jurassic ironstone field, and for all the coalfields in the country, 
with the exception of Somerset, which is now being surveyed. 

(2) The selected site is investigated by the examination of 
existing outcrops followed by the digging of trial holes or trenches. 
If the mineral is not of a workable quality then the land is returned 
to the farmer. 


(3) If the mineral is workable, then the site is further prospected 
' by a series of boreholes put down at points selected by the geologist 
to provide the maximum amount of information. The level of 
the‘t(m of each borehole above O.D. is calculated, and the strata 
proved carefully recorded. BorChole samples of the mineral are 
‘ Obliged*'and .analysed. ' 

Ib^^ of thd site are thm constcimted to ah©^ 

" the beds above tiwitiiai^#, and-of'the, 

that hiir^iM^liiPi^ ©f‘'the ■mhie.,'*'''-'tw’f vt-; 
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(5) Contour plans of the top, or of the base, of the mineral 
should then be drawn on the same scale. These will show the 
disposition of the mineral at depth. This is necessary as frequently 
the variations in gradient of the deposit bear no resemblance to the 
topography of the site, and by means of these plans the engineer will 
be able to devise a drainage S37stem for the pit before operations 
begin. 

(6) Where the mineral shows great variation in composition, as 
in the case of ironstone, a plan showing the distribution of the main 
chemical constituents of the deposit can be constructed. This will 
assist in delineating the workable area. 

From these plans it is possible for the engineer to determine the 
most advantageous position for the initial excavation, the type of 
machinery necessary to excavate the amount and type of over¬ 
burden shown by the isopachyte plans, as well as how to negotiate 
successfully any discontinuities that may occur in the deposit. 
Further, plans can be drawn out at this stage to incorporate the 
restoration of the land, so that it can be effected with the minimum 
expenditure of time and money. 

Some interesting remarks are made on the relationship of the 
chemical fcomposition of the ore to its working. In the early days, 
only the more completely oxidised parts of the Frodingham Ironstone 
were extracted by selective hand-digging. Complete mechanisation 
was therefore impracticable until it was discovered that the 
Frodingham Ironstone could be profitably used as a ferruginous- 
calcareous flux in the smelting of the more siliceous Northampton 
Sand Ironstone, when selective hand-digging was replaced by a 
fully mechanised excavation of nearly the whole of the ore-bed. 
The Marlstone Ironstone is now largely used in the same way. In 
parts of Leicestershire, however, particularly in the Melton Mowbray 
^strict, the Marlstone Ironstone contains iron, silica and lime in 
such proportions that it is almost self-fluxing and is smelted as an 
independent source of iron. 

The chemical composition of the ore is often related to the 
nature of the overburden. Most calcareous ironstones dre not worth 
working unless they are oxidised. The Frodingham Ironstone is 
often largely unoxidised under relatively small thicknesses of Lower 
Lias shales, but it has been found workable even in this condition. 
The Marlstone Ironstone is usually unoxidised when the cover of 
Upper Lias shales reaches 30-40 ft., owing no doubt to their imper¬ 
vious nature. The ironstone has been worked under great thick¬ 
nesses of cover where the overburden consists of glacial gravels and 
boulder clay, the ore having been largely oxidised prior to their 
deposition. The oxidation of the Northampton Sand Ironstone has 
been to some extent caused by the percdating waters, the entry of 
which into the ore-bed is controlled very largely by the perme- 
^ ability pf the overlying strata. Naturally, .this is also complicated 
by the circulation of underground waters in the ironstone, but in all 
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cases attention is paid to hydrogeolc^cal factors when a site is 
being selected for opencast mining. Carbonate ores are calcined 
at or adjacent to the quarry. 

Methods of removing the overburden and of working the ore 
are described as are also the methods employed in the restoration 
to agricultural use of land from which the ironstone has been 
extracted, 

Less well known as yet perhaps are the geological structures 
recently described by officers of the Geological Survey (S. E. 
Hollingworth and others, “Large-scale Superficial Structures in 
the Northampton Ironstone Field," Quart. J. Geol. Soc., 1944, 100 , 
1-44). and the modifications in working which these entail. 

The geological structure of most of the Northampton Sand 
Ironstone has been complicated by the effects of relatively recent 
large-scale superficial movements. As a result of these the beds of 
ironstone have frequently been lowered along slopes by movements 
induced within the clays of the Upper Lias during valley formation. 
The phenomenon is known as camhering and has given rise to the 
formation of fissures or gulls in the ironstone, generally roughly 
parallel to the contour of the land, and usually filled with sands, 
silts, and clays derived from the Lower Estuarine beds above. In 
areas, such as on the flat crest of a spur, or on well-graded valley 
sides, the cambering of the strata has developed an appreciable dip, 
and the beds are often dislocated by dip-and~fauU structure.s. These 
consist of a series of parallel, steeply inclined, fractures between 
which the beds are tilted sharply downhill causing an appreciable 
downthrow on the uphill side of the dislocations. A step-faulted 
arrangement of the beds is thus formed in which the downhill dip 
of the strata largely compensates the throw of the faults. Gulls are 
almost invariably developed along these lines of dislocation. 

Another result of superficial movements consequent upon 
valley-formation is what are known as valley bulges, which in their 
simplest form consist of anticlinal uprises of the material composing 
the valley floor, as a simple or compound fold, or a series of dis- 
qontifiuous elongated domes. Valley bulges are responsible for 
areas of outcrop stone that have led mining engineers to undertake 
much fruitless exploration, as such outcrops are always severely 
disturbed and of limited extent. 


It is generally found advisable to excavate the ironstone as 
nemly at right angles as possible to the alignment of the gulls. In 
this way the ore can either be removed from between each pair of 
gttUs by a dragline excavator, or that part of the gull which is 
^pQsed can be quickly dug out and dumped on one side by a power 
^Further, if considerable thicknesses of limestone occur in 
more easily excavated in this direction by 
beds have-been loosened by ,tbe, downhill 
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the working face parallel to the direction of the lines of dislocation 
takes full advantage of the loosening effects caused by the downhill 
tilting of the beds. Further uphill, however, the place of the 
dip-and-fault structure is taken by gulls. 

Coal .—^Whereas in the early days of coal-mining in this 
country only the outcropping and near-surface seams were worked, 
at the present time the collieries are mostly situated well to the deep. 
However, the sudden demand in 1941 for an increase in the home 
output of coal coincided with a shortage of skilled miners and led 
to the development of near-surface coal by opencast methods. 
When this scheme was first suggested during this war it seemed as 
if the coal industry had wisely considered outcrop coal to be a 
vanished asset. “ Fortunately, however, a thorough investigation 
was made, and some districts have proved amazingly fruitful, 
especially in the Notts.-Derby and Yorkshire fields, where the 
' old men ’ had spared an unexpected proportion of near-surface 
coal.” (E. B. Bailey, “ The Natural Resources of Great Britain,” 
1944, Cantor Lecture, /. Roy. Soc. Arts, 1944, 92 , 538-545). 

Although the geology of the British coalfields is far more complex 
than that of the Jurassic ironstone field, precisely the same geological 
considerations and methods of approach are applicable to the open¬ 
cast mining of near-surface seams of coal. Generally speaking, 
seams less than 3 ft. thick are not excavated unless they occur 
above a thicker seam. Sites are only worked where ” the ratio of 
overburden to coal does not greatly exceed 5 to i ” (K. C. 
Appleyard, /. Inst. Rusl, 1944, 17 , 78). 

This great project was handicapped at the outset by a shortage 
of suitable inechanical excavators, but by the end of April, 1944, 
the output totalled 7,552,000 tons. 

In the South Wales Coalfield the possibilities of working coal 
in opencast pits is seriously limited by the Pennant Sandstone, 
which overlies the main productive part of the Coal Measures. In 
the Forest of Dean there are no suitable sites. In the Midland 
coalfields, where the principal areas are already being worked open¬ 
cast, the workings are complicated by the rapid variation in the 
thickness of the seams, steep dips at outcrop, and by the presence 
of small faults dislocating the seams. The Notts.-*Derby and 
Yorkshire field on the other hand has seams which frequently dip 
at low angles, and are not seriously affected by faults. As a result, 
many successful sites have been developed in this field, and the bulk 
of the output of opencast coal has been obtained from it. Opencast 
coal has also been obtained from Scotland, but in general the 
geological structure o'f the Scottish coalfields is too conaplicated for 
the, development of large opencast sites. 

In all the coalfields the working of large opencast sites is 
restricted by the presence of bid near^surface workings. In the 
absence of old plans it has been the sad experience of most opencast 
engineers in charge of sites* to find old workings suddenly appearing 
10 
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in the working face of the pit. In some cases it has been found 
possible to extract the pillars of coal left in the old mine, but as a 
rule their presence leads to the abandonment of the site. 

The quality of coal obtained from opencast pits is usually 
determined by the absence or presence of “ dirt-bands " in the 
seam, and by the extent to which material from the overburden is 
prevented from contaminating the coal as it is being excavated. 
In the early days the quality of the coal was belittled, in .some cases 
justifiably, but with improved mining methods and the installation 
of screening plant and washeries, a reasonably high-grade fuel i.s 
now being produced. It has not been appreciated that to keep the 
coal clean as wide a bench as possible should be maintained below 
the face of overburden. It has not always been possible to da this, 
owing to the lack of dragline excavators possessing a dumping 
radius great enough to leave room for the bench of coal. 

Owing to the discharge of the excavated overburden on to 
relatively steeply inclined areas of worked-out ground, great 
difficulty has been experienced, particularly during winter months, 
in preventing it from subsiding into the workings. To overcone 
this, a much lower angle of rest for the discharged material must 
be allowed, which calls for a much wider reception area than Is the 
case in ironstone pits. Large excavators-must therefore be 
employed, and care must be taken in the layout of the mine to 
provide the widest possible excavation at the outset. 

All sites excavated by the Directorate of Opeticasit Coal Pro¬ 
duction are fully restored to agriculture at the end of the mining 
operation. The sites so far exploited have l>een relatively small, 
and the amount of overburden removed luis rarely been more th^ 
60 ft., so that the land has been restored to the farmer after a 
period of nine to eighteen months. The results of restoration have 
been extremely good, as no expense has been Spared to redeem the 
former quality of the land. In many cases the land has been 
improved as the results of excavation, and, frequently, variations 
in the former contour of the ground have been smoothed out. 

A detailed example is given of the systematic planning and 
working of an opencast coal mine. The illustrations, particularly 
the block diagrams showing the methods of opencast working, are 
excellent and add greatly to the value of this paper. 


A. W. G. 
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Books for review should be addressed to “The Editor,” Bulletin of the 
Imperial Institute, South Kensington, London, S.W.y. 

Stkelplant Refractories: Testing, Research and De¬ 
velopment. By J. H. Chesters. Pp. xi + 509, 9x6. (Sheffield: 
The United Steel Companies, Ltd., 1944.) Price 36s. 

This pioneer work is the first comprehensive and authoritative 
text-book on steelplant refractories so far published, and un¬ 
doubtedly marks an important epoch in the development of 
metallurgical technology. The work summarises the conclusions 
reached over the past ten years by a group of outstanding research 
workers in the Refractories Section of the Central Research Depart¬ 
ment of the United Steel Companies, Ltd., a section which came into 
existence as a result of the far-sighted policy of the directors, who 
decided that their expenditure of some ^£500,000 per annum on 
refractories warranted a greater measure of scientific control than 
had hitherto been shown. The section has made tests on bricks 
used in almost every type of steelplant furnace, in addition to those 
employed in blast furnaces and coke ovens. It has also carried out 
liaison research with the Steetley Lime and Basic Co., Ltd., the 
Oughtibridge Silica Firebrick Co., Ltd., and Thomas Marshall & 
Co. (Loxley), Ltd,, on the development of dolomite, chrome-magnesite 
and carbon bricks respectively, A study has also been made of 
the practice of other steel companies in this country, as well as in 
America and Germany. 

Dr. Chesters, the author of the present work, is the Chief Adviser 
on Refractories to the United Steel Companies, Ltd., and a member 
of its Central Research Department. He presents his data in 
14 well-iUustrated chapters and 21 useful appendices, together 
with an author and a subject index, each chapter being provided 
with a selected and classified bibliography. The author observes 
that steelplants consume approximately one-half of all the refrac¬ 
tories manufacturedj involving them in an expenditure of about 
$$. per ton of steel produced, yet relatively few of them have a 
refractories section in their research department and even fewer 
attempt to apply acceptance tests. He proceeds, therefore, to 
enumerate and describe the tests that have been found useful in 
evaluating these refractories, namely, apparent porosity, bulk 
density, apparent and true specific gravity, cold crushing strength, 
permeability to air, after-contraction dr expaiision, cone melting 
point, refractoriness-under-load, thennal shock resistance, slag 
resistance, microscopical examination and * X-ray examination. 
This is followed by a short stateifient cm the statistical treatment of 
test data, the few examples chosen bpag merely intended to arouse 
the interest of those who' have npt'y^Thade use of this fascinating 
method of study. - 
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The author then disciibses in fair tleiail the varioits nTiaetJirics 
concerned under five specific heads, these i>eing (i) SiliiM and 
Scmi-silica; (2) Magnesite; (,i) Dolomite ; (4) ( hrom(‘and Chroine- 
magncfaite; and (5) AluminiKsilicati'S. He mentions the highly 
controversial aspects of hot face insulation and bitcking insulation, 
and lays emphasis on the choice of tlie right material wlu*u onct* it 
has been agreed that insulation should be applied. Brief notes 
follow conciTning .such insulating materials as diatoniite, elay, 
silica, asbe.stos, vermiculite, six'cial alumino-silicati's, and " evja'ii- 
mental basic ” obtained by foaming magni'site and chi oiiu’ niiigncsite 
batchi's. 

Tile remaining portion of the biwk deals with the practical siiD 
of refractories in actual use, and takis the form of a iletailed ai'comit 
of the basic open hearth furnace both above and below the sill-plate 
level, the acid open hearth furnace, acid and basic hesseiiuT 
converters, the electric steel plant, soaking pits and reheating 
furnaces, and the casting pit. 

Altogether the work is well conceived and illustrated, and the 
author is to be congratulated on the prcxluction of an exeeilctit 
and timely text. 

K. H. It. 
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Engng. Min. Rev., 1944, 39 , No. 435, 75*78. A description of the ore 
deposit, mining and milling methods. 
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^ Gold Industry of the United States: a Review of its PoHiti«»u, By 
C, E. Needham. S. Afr. Min. Engng. J., 1945, 68, Ko, 2716, 17, 19; Nu. 
27 * 7 . 35 » 37 * 
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The Zinc Industry: some new Plants and Improvements reported. By 
A. A. Center. Min. and Metall,, 1945, 67-68. 

Metaline Falls Area [Washington] grows in Importance as Zinc Producer, 
By J. B. Huttl. Engng, Min, 1945, 146 , No. 3, 90-93* 
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Where does Magnesium go from Here ? By R. E. Foster. Canad, 
Min, i945i No. 3, X55-157. The future outlook for the industry in 
Canada. 

Aluminium and Magnesium [Survey of the United States Industry in 
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Manganese Deposits of the Elkton Area, Virisfinia. By P, 13 , King. 
BuIL No. 940-B, US. GeoL Sunu I’p. 15-55, <) X 6, and maps, (Washing¬ 
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Roberts. Bull. No. 9^0-A, U.S, Geol, Surv. Pp. 1-14, 9 x 5^, and maps. 
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1945.) Price IS, 

Co-ordination of Dust Suppression by Water and Roof Control at the 
Working Face: Successful results obtained under Adverse Conditions. 
Safety Pamphlet No, 15, Ministr. Fuel and Power, Pp, 7, gj x 6. (London : 
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EMPIRE EDUCATIONAL FACILITIES 


EXHIBITION GALLEEIES, LANTERN SLIDES, FILMS, 
LECTURES, Etc. 


NOTES 

Exhibition Galleries.—^During the greater part of the six months 
which have elapsed since these notes last appeared (this Bulletih, 
1944, 42 , 312) it was deemed prudent to continue the twofold 
policy (a) of keeping the Galleries closed to the general public, 
yet (6) at the same time making them accessible to any individual 
visitors sufficiently interested to make personal application at the 
Inquiry Office for admittance and to organised parties calling by 
arrangement. Every day there has been a number of individual 
visitors, but the bulk of th§ 6830 persons who visited the Galleries 
during the period under review has consisted of members of organised 
parties which continue to take full advantage of the facilities 
accorded them, namely of visiting the Galleries at any time mutually 
convenient. The number of visiting parties during the six months 
was 154, United Kingdom and AlUed Troops preponderating with 
a total of 86, closely followed by Schools and Youth Organisations 
(56) ; Learned and Empire Societies came next (9), while 
Colonial and foreign evacuees dwindled significantly to i with 
Miscellaneous at 2. 

Most of these visits have taken the form of an hour’s tour of 
the Galleries, or of a particular Empire Court in which the visitors 
were specially interested, followed by a display of films in the 
Cinema appropriate to the occasion. In almost every case, the 
parties were accompanied by an officer of the Imperial Institute 
who, after a general introductory talk on our aims and work, 
conducted the visitors through the required section of the Galleries, 
pointing out and explaining exhibits of especial interest. The 
success achieved by this rnethod of working has been so great that 
several Commands, notably units of the Indian and Canadian 
Annies, the W.R.N.S., the Royal Artillery, the Arfny Basic Educa¬ 
tion School, and the Air Training Corps, have made weekly bookings 
which extend for some months ahead. 
lU 
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With the cessation of hostilities in Europe and the return to 
London of her evacuated schoolchildren, it is to be hoped that the 
Exhibition Galleries may soon revert to the full pre-war practice 
of all-day and every-day opening. For the present such an exten¬ 
sion is prevented only % lack of " man power ” for the adequate 
wardening of the exhibits and the control of the many hundreds of 
interested youngsters who would be attracted by the reopened 
doors. However, demobilization will probably soon restore the 
happier and healthier conditions which existed pre-war and enabled 
the Institute to maintain an adequate and efficient patrolling 
staff. 

During the period under review, the Empire Courts have received 
their usual quota of Colonial Service officers home on leave. A list 
of them appears on pages 175-177. 

Among distinguished visitors who have been received by the 
Director and have made tours of the Galleries or have visited a 
partictilar Court are: 

January 10: Dr. R. W. Vaughan, Chairman of the Mauritius 
Institute. 

March 28: H.E. the Rt. Hon. Sir Reginald Dorman-Smith, 
G.B.E., Governor of Burma. 

April 20 : The Hon. Sir Htoon Aung Gyaw, Burmese Adviser to 
the Governor of Burma. 

May II : Sir Giles Gilbert Scott, O.M,, R.A., Member of the 
Crown Lands Advisory Committee. 

May 12 *. Mr. G. Spencer Summers, M.P., Secretary of the 
Department of Overseas Trade and President of the Board 
of Governors of the Institute. 


The Imperial Institute and Mauritius.—On the occasion of a 
recent visit to the Imperial Institute, Dr. R. E. Vaughan, of the 
Mauritius Department of Education, Chairman of the Mauritius 
Institute at Port Louis; expressed a desire for a small display 
which would outline to visitors to the Port Louis Institute the 
main aims of the Imperial Institute in London. The layout of 
the display submitted, though attractively conceived, was substan¬ 
tially a concise statement of fact, and, as such, its main captions 
are reprinted below for the information of other interested 
persons. 

THE IMPERIAL INSTITUTE 

The Imperial Institute was established in 1887 as a memorial 
of Queen Victoria’s Golden Jubilee, to promote the industrial 
utittsation of the raw materials of the Empire and a better know¬ 
ledge and understanding of life in the Overseas Empire. This 
exhibit shows the organisation of the Institute and some of its 
activities. ■ -v 
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Viexv of the Mauritius Court in the E.vlnbition Galleries of the Imperial Institute 



■THE IMPERIAL INSTITUTE AND MAURITIUS i6i 
SCIENTIFIC AND TECHNICAL WORK 

(A) PLANT AnL animal PRODUCTS (B) MINEiLl RESOURCES 


Laboratories 
ANO Intelligence 
Offices 

Chemical and 
technical investi¬ 
gation of raw ma¬ 
terials of the 
Empire and in¬ 
formation as to 
their production, 
uses and market¬ 
ing. 


Advisory 
Councils and 
Committees 

Working on groups 
of various raw 
materials in con¬ 
junction with the 
Laboratories and 
Intelligence Offices 
of the Institute. 


Publications 


The Institute 
issues a Quarterly 
Bulletin and An¬ 
nual Report and 
numerous other 
publications 
about Empire 
raw materials 
and industries. 


Library 


Chiedy scientifio 
and technical re¬ 
ports and books 
of reference, but 
also of general 
Empire know¬ 
ledge. 


Public Exhibition 
Galleries and Cinema 


Illustrate the life, scen¬ 
ery, industries and re¬ 
sources of the Empire. 


EDUCATIONAL WORK 

_I_ 

Central Film Library 
AND Empire Lantern 
Slide Library 

For loan to schools and 
other Institutions. 


Empire Lectures 


Lecturers visit schools 
in England and Wales 
to give talks about the 
Empire. 


The layout, as supplied to Dr. Vaughan, included four enlarged 
photographs showing respectively an exterior view of the Imperial 
Institute, a general view in the Exhibition Galleries, a close-up of 
part of the Mauritius Court, and a comer of the Laboratories. 
The photograph of the Mauritius Court was specially taken by Mr. 
J. Allan Cash of the British Councfi and is here reproduced (Plate V) 
as exemplifying one of the Colonial Empire Courts and as illus¬ 
trating several of the display items which are common to aU of 
them. 

On the wall are seen two framed artist’s originals for Empire 
Marketing Board posters, showing respectively the cutting of sugar 
cane and the opening of coconuts, and between them hangs a silk- 
banner on which are embroidered in appliqu4 work the Arms of the 
Colony. To the right the Arms are repeated in the form of a heraldic 
shield, and below this, almost hidden by the pedestal of the statuette, 
is a set of book-form swing frames in which a collection of photo¬ 
graphs permits the visitor to make a pictorial tour of the island. 

Against the wall are two dioramas, illuminated picture models, 
so vividly executed that they almost take the visitor to the Colony 
itself. The nearer one gives the view of Port Louis as seen from 
a steamer entering the harbour and the further one depicts a typical 
sugar estate, showing the principal field operations employed in 
the production of sugar cane, the Colony’s chief crop. Standing 
between the two dioramas is a wall case in which is traced ouG 
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with sequences of specimens, photographs and samples, the whole 
story of Mauritius sugar, from the planting of the cane, right 
through to the shipment of the finished sugar. 

In the centre case, jutting into the picture from the left, is a 
somewhat similar story dealing with Mauritius hemp, showing how 
it is grown, how the fibre is obtained, how this fibre is converted 
into twine and sacking, and how the latter is made into sacks for 
the shipment of sugar. This case also contains stories of other 
Mauritius crops and products, such as pineapples, cassava, .spices, 
coconuts and tobacco. 

Finally, standing on the steps to the right and surve3nng the 
whole Court is the statuette of Count Mah 4 de Labourdonnais, the 
Frenchman who did so much for Mauritius in her early days. 


The Colonies Exhibition at the hnpeiial hostiitute.—During the 
past year a Colonial exhibition, jointly sponsored by the Colonial 
Office and the Ministry of Information, toured the principal cities 
of Great Britain, its main purpose being to make the Colonial 
Empire more of a living reality to the people of this country than 
axe the impressions which they normally obtain from the press and 
the radio. In the words of the Duke of Devonshire, who performed 
the London opening, the exhibition provided " a picture in miniature 
of the 63 million inhabitants of the Colonial Empire for whose 
welfare we in this country are responsible.” Staged in two sections, 
the first dealt with the war effort of the British Colonies; it em¬ 
phasized the many and varied activities in which the Colonial 
peoples have played their part, and paid tribute to their devotion 
and self-sacrifice in the Allied cause. The second section portrayed 
the many social and economic problems with which the Colonial 
peoples are confronted; problems which, with our sympathetic 
help, must be solved before these peoples can take their rightful 
places as self-governing communities within the British Common¬ 
wealth and Empire. A sense of public responsibility in these 
matters cannot be too widely realized, and so, at the close of the 
original exhibition, arrangements were made for this section to be 
transferred to the Imperial Institute for a further period of publicity, 
and it has now been installed in the Exhibition Pavilion, adjacent 
to the Empire Cinema, ^ 

The nine subjects with which it deals fall broadly under the 
headmgs of Government, Labour, Material Resources, Law and 
Justice, Education, Highef Education, Agriculture, the War against 
Pests, and the Fight against Disease; the main ” story ” behind 
each is traced out by means of diagrams and vigorous captions, 
supported and forced home by carefully selected photograpte and 
occ^riwaally by spednaens; each set being mounted on a series of 
d^ratifVe s<xe«as^'^ Visual appeal is obtained mainly by variations 
of design,-coloury; and typ^aphy, but the ifollowing r6sum6 of 
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principal captions will serve to show the manner in which each 
subject is treated. 

Government 

Developmmt of Political Responsibility 

The countries of the British Colonial Empire stand at every 
stage along the road to self-rule. Some are administered directly 
by British olGScials, under the Governor. Others are virtually 
self-governing, except for their external affairs. There is no rigid 
pattern for all territories. Each system has been shaped to fit 
local conditions. But the ultimate aim is the same for all: self- 
government within the framework of the British Empire. 

This is how a typical Colonial Government works: 

The Governor. He is appointed by the King on the advice 
of the Secretary of State for the Colonies, Generally, but not 
always, he is promoted from the ranks of the Colonial Service. His 
main task is to direct the Administration and to interpret British 
Colonial policy in the territory to which he is appointed. 

The Commander-in-Chief. The Governor is at once chief 
executive officer, and the representative of the King. He is also 
Commander-in-Chief of the internal armed forces, and in certain 
Colonies exercises actual operational command. 

The Executive Council. Governors are assisted by Executive 
Councils, to which senior officials of the Colonial Government, such 
as Chief Secretary, Financial Secretary and Attorney-General, 
always belong. In most Colonies, two or three unofficial members 
are nominated to the Council by the Governor to represent impor¬ 
tant interests among the people. 

The Legislative Council. > These make all laws, and debate 
and pass annual budgets. On them sit officials—^heads of the more 
important Government Departments—and unofficials, both elected 
and nominated, representing the people. In certain Colonies, 
officials hold the majority; in others the unofficials outnumber 
official meinbeis. 

Provincial Administration. The Governor, as Chief Execu¬ 
tive, controls the Colonial Seydce, which staffs the Administration. 
Many Colonies are divided into Provinces, with a Provincial Com¬ 
missioner or Resident in charge of each. Under him are District 
Officers who represent the Government in every area, and technical 
officers of the various Departments. 

The Chief Secretary. The Governor’s chief of staff is the 
Chief Secretary (or Colonial Secretary), the head of the Civil Service. 
He presides over the Secretariat, the central organ of government, 
and is. the link between the Colonial Office and the local Administra¬ 
tion, The Chief Secretary generally becomes Acting Governor 
when His Excellency is absent from the Colony. 

The Financiax, Secretary. He corresponds to our Chancdlor 
Of the Exchequer, and is head of the local Treasury. One <^^#9 
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T pa in duties is to frame the annual budget and steer it through the 
Legislative Council. He is a member of the Governor’s Executive 
Council, and advises on all financial matters. 

The Attorney General. He is the head of the Legal Depart¬ 
ment, which drafts all new laws and amendments that the Govern¬ 
ment wishes to introduce. He is also director of public prosecutions. 
But he does not control the judges. They belong to the independent 
Colonial Legal Service, whose senior member is the Chief Justice. 

The Technical Departments. These correspond roughly to 
our Ministries, and are staffed by experts. The most important 
are those dealing with Health, Education, Agriculture, and Public 
Works. Others look after Veterinary, Forestry, Customs, Lands 
and Survey, Labour, and other matters. Their Directors are officials 
of the Government, and generally sit on the Legislative Council. 

The District Officer represents the Government among the 
people, and interprets the people to the Government. He knows 
every village in his area, and discusses with Headmen and Chiefs 
the local application of Government orders. He is the link between 
the man in the bush and the Governor in Council—the lynch-pin 
of administration. 

The Road to Self-government. British policy is to train 
Colonial peoples in the difficult art of ^elf-rule. This can best be 
done through the development of local government, which it is our 
aim and endeavour to encourage. 


Labour 

Imprcmemeni of Working Conditions . 

Small Farmers form the bulk of Colonial workers. Only a 
small proportion of the Colonial peoples, perhaps three out of ten, 
work for wages, and most of these labour on farms and plantations. 
Industrial life affects only a small minority. , 

International Labour Organisation. Over 25 International 
Labour Conventions have been ratified by the United Kingdom 
Government, which reports annually to the International Labour 
Office,on their application to the Colonies. These Conventions 
protect women and children ; they regulate hours; they dead with 
industrial accidents and insurances ; generally they make a back 
number of the term "sweated labour.” , 

Each territory has its own set of labour laws. Some, like 
Ceylon’s, are advanced, nearly as welT advanced as ours. Others, 
^jBre conditions are still primitive, are sketchy. But the movement 
ih always forward, To give one instance: since 1938 all but four 
haye prohibited employment in industry of children 
miideF ,^‘ Tlw. advance continues! 

\_-l^^lt,,Deparin?^tk, have-'many functions,' 'They'inspect- 

and'iKOety. 
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and young workers; set up labour exchanges ; strengthen labour 
laws ; fight unemplo3rment; and deal with workmen’s compensa¬ 
tion. 

Trade Unions. Workers in the Colonies are being helped by 
their Governments to set up Trade Unions. In 33 territories laws 
have been passed to authorise them. Nigeria, the Gold Coast and 
Sierra Leone; Cyprus, Ceylon and Mauritius ; Trinidad, Jamaica 
and British Guiana ; all have active Unions. Some, however, are 
too small and too sectional to fulfil their proper functions. 

Workmen’s Compensation. Workmen's Compensation laws 
have been passed in 30 territories. But agricultural work is only 
included, as yet, in a few cases. Barbados recently passed a law 
covering plantation workers, shop assistants and domestic servants 
as well as industrial employees. 

Training for Supervision. Official policy is to train local 
people for jobs as Labour Supervisors. The Labour Department 
of Jamaica is staffed entirely by Jamaicans. Inspectors are being 
trained in Nigeria, Kenya and Fiji. 

Labour Advisory Boards. Boards to settle wage disputes 
are being set up in many Colonies. In Jamaica and Barbados 
claims for higher wages made by cane-sugar plantation workers 
have been referred to bodies on which workers, employers and 
Government are represented. 

Industrial Hygiene. Factory inspection is carried out in 
nearly all territories where factories exist. Special legislation to 
regulate health conditions has been passed in it Colonies. 

Material Resources 
TAe Natural Wealth of the Colonies 

A vast number of commodities are produced throughout the 
Colonial Empire. 

In a large showcase below this caption is a display of 88 specimens 
of Colonial raw products, mainly cereals and other food grains, 
oilseeds, drugs and spices, gums and resins, beverage crops, minerals, 
and timbers. 

The six principal products are selected for separate treatfiient, 
by larger samples and by the following captions. 

Rubber. Before the Japanese invasion of Malaya, the Colonial 
Empihe led the world in its output of rubber. Ceylon is now the 
principal source of natural rubber open to the United Nations. 
Several of the British African Colonies have small areas of wild and 
plantation rubber; these are being developed, wild rubber is 
collected and neglected plantations are brought back into , cultiva¬ 
tion. The present rubber output of the Colonial Eiripire amounts 
to about 12 per cent, of British'and American needs. 

Tin. Again, before the Japanese, invasion, Malaya and Nigeria 
produced two-fifths* of the total : W<H*ld output of tin ore,, -3^ 
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Malayan tin was smelted at Penang or Singapore. Small quantities 
are also produced in Tanganyika, Uganda, Northern Rhodesia and 
Swaziland; ore and concentrates in these African Colonies are 
shipped overseas for smelting. 

Vegetable Oils and Oilseeds. Copra (from coconuts), 
ground-nuts, and oil and kernels from the oil palm are important 
Colonial products. Coconuts are the most widely grown, especially 
in Ceylon, the Seychelles, Fiji and the Western Pacific. They are 
also grown in certain parts of Africa and the West Indies. Ground¬ 
nuts come from West Africa, where there is an intensive drive for 
increased production. The oil palm is grown extensively in West 
Africa. 

Sugar. Unrefined sugar is manufactured for local use in many 
Dependencies, but the higher grades for export come from Mauritius, 
the British West Indies, British Guiana, Fiji and East Africa. 
Factories have been increased and centralised. Certain by-products 
are well known, for instance the famous rum of Jamaica, and the 
fancy molasses of Barbados, which is very popular among Canadian 
lumbermen. 

Tea. After India, Ceylon is the largest exporter of tea. Here 
tea marketing is a major industry employing many thousands of 
workers. East Africa also produces tea in large quantities. In 
some,areas tea is "plucked" throughout the whole year, although 
there are important seasonal variations when, owing to monsoons, 
there is a far more abundant " flush ” of leaves. 

Cocoa. Sixty per cent, of the world crop of cocoa is produced 
within the Colonial Empire. It is the principal export of the Gold 
Coast and Grenada, and a large export of Nigeria and Trhiidad. 
There are usually two cocoa crops a year; north of the Equator 
the main crop season is from late September to late January; the 
light crop comes in about five months later, 

Frocessing Products. Not only do the raw materials for a 
vast number of commodities come from the Colonies, but in some 
cases the Colonies alsq carry out certain stages of processing. 

Industrial Research. British and Colonial scientists are at 
work to improve industrial resources. 

The In^erial Imtiivie .-—^For over half a century the Imperial 
Institute has helped the Colonial peoples to develop the material 
resources of their countries by investigating, evaluating, and making 
known to merchants and manufacturers the various raw materials 
(animal, vegetable and mineral) on whose successful utilisation the 
prosperity of these peoples depends. 

Colonial Products Research Council ,—^This Council was appointed 
in to devele^ the research programme and so raise the standards 
pfi hvmg of the entire Colonial peoples. This work is undertaken 
prosperity of the countries concerned and their 

' L. Sim'caisen, D.Sc.t 
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F.R.S., Director of Research. They are considering what greater 
use may be made of existing raw materials, and their by-products. 

The Council aims at keeping in touch not only with scientists 
in the Colonies, Dominions, and India, but with their fellow-workers 
in foreign countries. It is hoped that a fruitful interchange of 
experience will come about, to the benefit of producers in all coun¬ 
tries. 


Law and Justice 

Each country in the Colonial Empire has its own code of law 
which is not invariably British. St. Lucia and Mauritius follow 
ancient French law in some respects; Roman-Dutch law is the 
common law of Ceylon ; C3rprus law is partly based on the Turkish 
system. Mohammedan law is administered in many places. But 
Underlying all these codes is the Britsh Idea of Justice. Where 
local laws conform to that, we have not made drastic alterations. 
But where local custom condoned practices abhorrent to British 
justice, then British law prevailed. 

Legal systems are like a p3n:amid. At the top is the Supreme 
Court which hears the more important cases and appeals from the 
lower Courts. The broad base generally consists of Magistrates’ 
Courts and in Africa Native Courts also. Often these Native 
Courts have more power than the Courts of British magistrates. 
In Africa, Chiefs and Headmen generally preside, without juries. 
British officials supervise their proceedings. These Courts try 
cases under native law. 

Justice is administered in the first instance, as in Britain, by 
magistrates, often Colonial people who understand local problems. 

Although in most territories the judges are mainly from the 
United Kingdom, an increasingly greater share in the administration 
of justice is being entrusted to the Colonial peoples themselves. 

On the one hand local courts, entirely run by local people, are 
steadily receiving wider powers. On the other hand Colonials axe 
trained for the highest judicial posts. 

In Ceylon nearly aU the magistrates and district judges and half 
the Supreme Court judges are Sinhalese as well as aU the law 
officers. In the Gold Coast, Africans have been appointed to the 
Supreme Court as judges. 


Education 

The Fight against Illiteracy 

Children in the Colonies need no compulsion to make them go 
to school. The problem is to supply enough schools. Government 
policy is to teach better farming, hygiene, housecraft and citizenship 
as wen as literacy. In 1937, 3,300,000 children out of 10,500,000 
in the Colonies were attending school. Every year new schools are 
being built and new teachers trained. 
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Education Departments in the Colonies spent £3,500,000 a year 
before the war. Other branches of Government also carried out 
education projects, and the Christian Missions contributed large 
sums. 

A mass attack on illiteracy lies ahead. In many Colonies less 
than ten per cent, of the population can read or write. Desire to 
learn is widespread; shortage of money, teachers and equipment is 
the obstacle. 

Education of adults is one of the biggest tasks of the future. 
Evening classes are held at many schools, but demand far c.xceeds 
supply. Teaching of better hygiene, food preparation, child welfare, 
and farming, as well as literacy, is part of the need. 

The typical African elementary school is a simple " bush school" 
with African teachers. Most elementary schools are run by the 
Christian Missions. Because populations are scattered and money 
short, probably less than ten out of every hundred children attend 
schools in many parts of Africa. 

Secondary schools have been established in all Colonies by 
Missions, Government and Native Authorities. Because distances 
are great, they are mostly boarding schools, like King's College, Budo 
(in Uganda). Only a very small proportion of African children as 
yet reach secondary schools, but bursaries help children of poor 
parents. 

In all Colonies, agriculture is the basis of life. Gardens and 
farm plots are attached to many schools, and pupils learn the 
elements of better farming methods. 

Education in better ways of living loses much of its effect if 
schoolchildren return to dirty and di-sease-ridden homes. Health 
Departments wage a continuous campaign to teach parents simple 
methods of hygiene, such as the use of latrines. Distribution of 
posters is one line of attack. 

Girls’ education has lagged behind that of boys. Fathers and 
elders often fear it may lead to the break up of family life. But 
these prejudices are fading, and the number of Colonial schoolgirls , 
is growing every year. 

Higher Education 

Doors to New. Worlds of KnowMge and Skill 

Colonial colleges train the professional men and women who 
will lead their people forward to fuller lives and greater responsibili¬ 
ties. . 

, The Secretary of State for the Colonies said in Parliament: 
will .have to provide the agriculturists, the engineers, the 
teariiers, the veterinary surgeons, and the specialists 
approach to higher standards of life. will. 
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In the Gold Coast, African judges have been appointed to the 
Supreme Court. 

The Teaching Profession requires more and more candidates. 
In many Colonies these are recruited to training colleges from the 
higher elementary, middle or secondary schools. Training colleges 
have been established in Ceylon, Malaya, Hong Kong, Trinidad, 
British Guiana, Jamaica, West Africa and East Africa. 

Colonial Doctors are trained in Ceylon and other Colonies. 
Students come from the West Indies, Africa and other regions to 
study at British schools for a full medical de^ee. Colleges such as 
Achimota (West Africa), Makerere (East Africa) and Suva (Pacific) 
train people in the preUminary stages of medicine. 

Agriculture is taught at aU general Colonial colleges, such as 
Ceylon University, Achimota and Makerere, which turn out Agri¬ 
cultural Instructors and Research Assistants. The Imperial College 
of Tropical Agriculture in Trinidad trains expert staff for the whole 
Colonial Empire. 

Higher education is expensive, and as yet only a very small 
proportion of Colonial youth go to college. In 1938 there were 200 
Colonial students in Britain, about 5,000 overseas. British policy 
is to develop local colleges, to improve means of access to them, 
and to promote what Colonel Stanley described in Parliament as 
“ intellectual lease-lend ” between Home and Colonial universities. 


Agriculture 

The Campaign for Better Farming 

A large proportion 'of the inhabitants of the Colonial Dependen¬ 
cies are peasant farmers. Their methods are often primitive, crop 
jnelds are generally low, and soil fertility is quicMy exhausted. 
The key to better living is better farming, leading to higher soil 
fertility and resulting in bigger jields and a wider variety of crops. 
Agricultural Departments try to bring this about by research plus 
widespread propa^mda and patient preaching. 

A^cultural Departments maintain experimental stations and 
laboratories where experts carry out research. They study plant 
diseases, methods of cultivation; how to maintain and iinprove soil 
fertility and, amongst many other activities, they select and breed 
improved strains of crops. They also train loc^y recruited staff 
who help to spread knowledge of improved farming methods which 
have been tested and proved to be sound. 

One of the hardest jobs the agricultural staffs have to undertake 
is to convince the local farmer that these improved methods are 
really better than those he and his ancestors have used. Demon¬ 
stration farms are established at suitable centres, school gardens 
may sometimes be used, er^Jightened cultivators are persuaded to 
set ah example and Agricultural Officers and their Assistants tour 
the country giving advice. ■, ** v ' • • 
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Colonial crops fall into two main classes: export and subsistence. 
Export crops may be grown both on plantations and by native 
producers. Examples are rubber, tea, cocoa and cotton. Sub¬ 
sistence crops (for food) are almost entirely grown by peasant 
farmers and are immensely varied. Examples are the millets, 
maize, sorghum, cassava, rice, yams, sweet potatoes and sugar-cane. 

Improvement of crops is an essential part of agricultural advance. 
Scientists provide new strains which resist disease, and which yield 
more. This is the job of the plant-breeder. When he has bred 
and tested a new strain, seed is produced in bulk and distributed 
to growers by Agricultural Departments. 

Advance in the tropics is threatened by soil erosion, the process 
whereby good soil is carried away by water or by wind, leaving 
barren rock and subsoil. In America, erosion created the Dust 
Bowl. Millions of tons of fertile soil are being lost yearly in many 
Colonies. Results include falling crop snields, abandoned farmlands, 
dwindling rivers, poverty and hunger. 

Serious damage is frequently caused to grazing lands by over¬ 
stocking, particularly with cattle and goats, and by uncontrolled 
grazing. Water holes are usually few and far apart, and this leads 
to great concentrations of livestock near these holes and a consequent 
tramping out of pasture grasses. The soil, stripped of its cover, is 
thus easily washed or blown away. One remedy is to limit the 
flocks and herds, but this is not popular as stock owners reckon 
their wealth in terms of livestock. Much can be and is being done 
to improve the position by providing new wells and by encouraging 
rotational and controlled grazing. 

War against Pests 
Protecting Crops ani Livestock 

Millions of Colonial people depend for their very existence on 
the produce of their soil. 

A plague of insects or infection among their cattle or crops 
could bring ruin to every family for miles around. 

Together, British and Colonial scientists fight a constant war 
against the. many scourges of tropical agriculture. 

The war against pests and disease is never ending. It must go 
on until complete security for the Colonial farmer has been won. 

No expense or trouble is spared to discover the causes of tropical 
diseases, and their cures. Research Institutions and Veterinary 
Laboratories have been set up both in Great Britain and in the 
Colonies, and experiments are going on all the time. Many Colonies 
have a Department of ^imal Health, and thousands of pounefe are 
provided for research work out of the Colonial Development and 

,.^Eppi^y^fE^^,worke^^ axe-pla^%.£HQ.;ip.creasin^y important 
,' ;i^prt ,in-)R®eai'oh''S4b.'*i^ I?®sts and (&e«jsea.|h^ mehace the farmers 
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of their countries. Trained in the schools and colleges now existing 
throughout the Colonies, they show an aptitude for this work and 
are of great assistance to the scientists from Britain. 

The Fight against Tropical Disease 

Improvement of the people’s health is a first aim of Colonial 
policy. Every territory supports its own Medical Department, 
staffed partly by British officers of the Colonial Medical Service, 
partly by locally recruited personnel. Since 1940, money for 
improved health services has been provided also from the Colonial 
Development and Welfare Fund. 

The foundation of good health is the care of babies and their 
mothers. Government, Missions, Local Authorities and voluntary 
societies have set up hundreds of clinics in rural areas where mothers 
and babies go for advice and simple treatment, while nearly all 
hospitals have opened maternity wards. 

One generation ago, superstition made African women afraid to 
have their babies in hospital, or to let their children attend. Now 
maternity wards are crowded, and mothers take their children to 
doctors for treatment, instead of to witch-doctors for charms and 
spells. 

Ignorance and superstition are the two biggest enemies of good 
health in the tropics. Propaganda and general welfare work to 
improve sanitation and hygiene are at least as important as providing 
hospitals and medicines. In the Colonies especially, prevention is 
better than cure. 

The building of clean, weatherproof houses is being encouraged 
in Uganda. Many native dwellings are made of rammed earth. 

Traditional houses are generally makeshift and poor. Often 
they have no windows or diimneys, and the family share living 
quarters with goats and sheep. The Government builds model 
houses to show a better way. 

Contaminated water carries the infection of dysentery, typhoid, 
bilharzia, guinea-worm and many other diseases. Clean wells are 
one of the first requirements for better health. 

Native markets are often dirty and wasteful; food is exposed 
to sun and flies, infection and disease are spread. Markets properly 
supervised can be healthy and clean. 

Infected meat spreads tapeworm and other diseases. Govern¬ 
ments are striving to centralise slaughtering at places where carcases 
can be inspected and infected ones thrown out. 

Fly-blown meat sold at markets and in dirty shops will cause 
illness. In centres of population, butchers’ shops are licensed and 
inspected for cleanliness. 

Death and infant ihortality rates are high in the tropics, owing 
to general iH-health, poor nutrition, tropical diseases, poor sanitation 
and dirt. Medical, agricultural, and veterinary serrices are reducing 
these death rates ever3rwhere, but there is still far to go. , ;! 1 
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Colonial doctors treat everyone, from primitive tribesmen 
reached by days of trekking through bush and forest, to city folk 
who expect the best care modern science can ofler. “ Bush clinics," 
run by native assistants, provide rough-and-ready treatment for all 
in remote places ; hospitals with modern equipment sorvt' the big 
towns. 

Empire Lantern Slide Library.—During the six months October 
1944 to March 1945 covered by this report, 44,100 lantern slides 
were issued to schools and lecturers in the United Kingdom. The 
details arc .shown below : 



Oct. 

Nov. 

Dcf, 

Jan. 

Fvb. 

March. 

United Kingdom 

. 240 

3 C>o 

240 

240 

360 

3^)0 

Australia 

, 480 

360 


720 

420 

180 

Canada 

« 780 

900 

840 

720 

960 

540 

New Zealand 

, 240 

240 

120 

x8o 

600 

480 

South Africa 

» 240 

300 

x8o 

240 

240 

540 

India 

• 720 

x ,740 

480 

1*740 

2,040 

1,260 

360 

Burma 

. 120 

480 

300 

360 

420 

The Colonial Empire . 2,760 

Products of the colonial 

2,760 

1,860 

3*240 

4,680 

2,700 

Empire 

General Tours . 

. 420 

180 

60 

60 

240 

60 

. 300 

X20 

120 

180 

420 

420 

History 

, 180 

X20 

120 
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240 
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7,680 

TO,620 

6,<)00 
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(Oxon.) 

, Barrister-at-Law 


Calcutta, has written a general talk on India (mtitled “ All-India 
Tour.” It d('.scribcs a journey from Bombay through Southern 
India via Hyderabad and Mysore to Madras and Traviincore, 
followed by a second journey through some of the State.s ruled by 
Indian Princes beginning with Baroda, through Gwalior, Udaipur, 
Rajputana, Jodhpur and Jaipur to Bikanir, and finally a third 
journey through British India from the Sukkur Barrage in Sind up 
to the North West Frontier, then through the United Provinces, 
following the River Ganges to Patna, Gaya, Calcutta and Darjeeling, 
across to Assam and so back to New Delhi and Simla. 

Sir Robert Reid, K.C.S.L, K.C.I.E., has suppUed the photo¬ 
graphs and written a Picture Talk on " Assam," After an outline 
of the physical geography of the Province, its climate and com¬ 
munications, Sir Robert refers to road building, to the tea industry 
and to the immigration of Moslems from Bengal who bring with 
them vigorous methods of cultivation. This is followed by de¬ 
scriptions of the Lushai, Manipuris, Nagas, Abors, Miris and other 
M tribes, and an explanation of treaty customs by which peace 
is maintained on the frontiers. Sir Robert concludes with reflections 
on how the war in Burma has affected Assam and its future. 

Mr. John Goepd, M.A., until recently a Political Officer in Aden, 
hae supplied th^iotures and written a talk on the Aden Colony and 
Protectorate. Tne introduction tells how Aden ceased to be a 
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home for pirates, and the story goes on to describe its growth to a 
town of 60,000 inhabitants, in conditions of security, as part of the 
British Commonwealth. The port, strategically so well placed, is 
used chiefly by the ships sailing to and from India and the Far 
Fast; it also serves the needs of the inland territory of the Aden 
Protectorate. Mr. Goepel describes the climate of the Protectorate, 
the Sheikhs and Sultans and the houses, palaces, occupations and 
religions of the people. He illustrates the building and sailing of 
dhows, the camel transport system of the interior, and the import¬ 
ance of the few roads in the administration of the country. The 
Ajab gift of ornamentation, and what he can do with mud bricks 
and plaster in a very dry climate, are shown in the buildings of 
Seiyun, Shibam and Mukalla. After a description of the street 
trades of weaver, barber, blacksmith and merchant the talk ends 
with pictures of tribesmen and Arab children. 

Central Film Library.—The demand for films continues to be 
heavy and the circulation figures for the first four months of 1945 


are as follows: 

Empire. 

G.P.O. 

M.O.I. 

Total. 

January 

* 3»730 

634 

9.857 

14,221 

February . 

3,128 

526 

6,425 

10,079 

March 


350 

6,785 

10,605 

April 

. 2,092 

287 

4,932 

7.3 n 


A grant from the Imperial Relations Trust has enabled the 
Library to purchase 178 prints of General Empire and Dominion 
films. Further copies of all the more popular films in these sections 
were thus made available, including, in the General Empire section, 
“ A Modem Miracle,” which deals with modem telecommunications, 
and in the Australian section “ Bushland Revels,” dealing with the 
l5ure bird. 

The Colonial Empire Marketing Board has provided funds for 
the purchase of 100 new prints for the Colonial section of the 
Library. Lhese included further copies of " Song of Ceylon " and 
four films on East Africa made before the war by Mr. R, Kingston 
Davies. One of these four films deals with the work of an Agri¬ 
cultural Officer, another with coffee-growing, another with sisal, 
and the fourth shows the making of a hoe by native craftsmen from 
the digging of the iron ore through'all processes to the finished tool. 
These ffims are four of a series, and it is hoped to add more of this 
series to the Library shortly. 

A number Of new films dealing with the Empire have been 
placed in the Library by the Ministry of Information. These 
include " The Eighth Plague," the story of locust control in East 
Africa, and " Sisal,” and, among other .films on India, “Musical 
Instruments of India,” “ Melody of Hindustani," “ Indian Timber,” 
“ Tree of Wealth ” (the coconut palm), “ Conquest of ‘the Dry 
Lands (Punjab), and " Tube Wells ”• (Ganges plain). - 
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Although the Institute is not open to the public. Empire films 
have been shown in the Cinema four times a week on an average, 
to organised parties visiting the Exhibition Galleries. These parties 
included members of the W-R.N.S. who were undergoing training 
for overseas service, members of various United Kingdom, Dominion 
and Allied service units, the Army Basic Educational School, and 
weekly visits by Indian troops. 


Empire Lectures to Schools.—During the first six months of the 
current lecture season, i.e. from September i, 1944, to February 28, 
1945,1,767 lectures were delivered to audiences aggregating 250,434 
schoplchiliren, as against 937 lectures to audiences aggregating 
142,576 children during the preceding six months. 

The continued growth of the Scheme since its inception has 
been reported in past issues of this Bulletin ; its undoubted 
success has been achieved by a combination of wise administration, 
accurate appreciation of the needs of the schools, and (most impor¬ 
tant of all) careful choice of really experienced lecturers. 

On Saturday, January 13,1945, the second Conference of Empire 
Lecturers was held at the Imperial Institute. Under the chairman¬ 
ship of the Director, sixteen lecturers, many of them nationals of 
Empire countries, met to discuss "The Technique of Empire 
Lectures." The Conference was particularly fortunate in having 
as guests Miss E. M. Verini, M.A., Headmistress of Loughton High 
School for Girls, Essex; Mr. E. J. Hutchins, M.A., B.Litt., Head¬ 
master of Varndean School, Brighton; and Mr. B. P. Rossi, Head¬ 
master of Amos Grove Senior (Mixed) School, Southgate, London. 
Prior to the Conference a paper entitled " Memorandum on the 
Scope and Treatment of Empire Lectures for the Top Forms of 
Secondary Schools,” prepared by Miss Verini, had been circulated 
and served as a basis for discussion. 

The first part of the Meeting consisted of a brief introduction 
of their several points of view by each of the three Headteachers 
who, after paying a high tribute to the benefits which their schools 
had derived from the Scheme, defined in clear and simple language 
exactly what schools need to help them in the study of the Empire 
and its problems. From the fund of their long experience of teaching 
children (boys and girls of all ages in both secondary and elementary 
schools) they proceeded to explain how best the common objective 
might be achieved, offering their observations on the value of 
personality in the lecturer and on the probable degree of success 
attained by different methods of approach and technique. 

“^e d^ussion by the lecturers which followed showed, a keen 
a|^^ciation of the factors involved in talking with success to 
andtences so diverse in character as those to be found in the great 
of grant-mded,schools. , ■ 

met^by'grants frombodies 
such as The']teViii!(^il^,Tiust,TIie 'and'tbe^Iimiieml, 
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Relations Trust. During the period under review intimations have 
been received from the High Commissioners for Australia and 
India that their Governments are prepared to sanction expend¬ 
iture on lectures arranged by the Imperial Institute on their rc.spec- 
tive countries. 

Empire Schools Correspondence.—During the period covered by 
this review considerable progre.ss has been made in finding suitable 
correspondents in England, Scotland, Walt's and Northern Ireland 
for the 2,800 names of students hitherto received from Canada, 
Southern Rhodesia and almost every country of the Colonial Empire. 
Up to the time of going to press approximately 2,400 overseas 
children have been “ paired ” with children in the United Kingdom. 
Special care is taken to introduce to each other youthful corres¬ 
pondents of like age, sex, tastes and general interests. Owing to the 
claims of military service which operate in the United Kingdom 
and Northern Ireland difficulties have been experienced in making 
suitable arrangements for overseas students of eighteen years of 
age and over. 

Lists of names of children in South Africa and India are expected 
at an early date, and it is hoped that Au.stralia and New Zealand 
will, with the raising of security rt'^trictions, soon be enabled to 
participate in the Scheme. 

Specimens of Economic Products of the Empire.—For many 
years the Institute has made available to .schools for demonstration 
purposes specimens of raw materials of commerce, of Empire origin, 
which are not readily available elsewhere. 1'his service is grcally 
appreciated by Headteachers and during the la.st six months steps 
have been taken to replenish stocks which had become depleted 
during the war years, and to make good deficiencies. Valuable 
bulk consignments of economic products have already been received 
from Australia, South Africa and India, and further supplies arc 
expected from other parts of the Empire. In order that these 
specimens of Empire raw materials may be of greater value for 
teaching purposes short leaflets are being prepared giving (a) a 
description of each product, (6) its principal uses in commerce and 
industry, (c) statistics of total world production (where available) 
and (d) statistics of Empire sources of supply. 

Colonial Visitors.—The following is a list of officers on leave 
from the Colonial Empire who have visited the Institute during 
the six months ending May 1945: 

December 

M* A. Cardew, Ceramist, West Afirican Institute of Arts and Industries, Gold Coast. 
R. Day, Education Ofl&cer, Nigeria. 

J. L. Fletcher, Controller of Light Industries, Palestine, 

A, Holden, Administrative Officer, Nigeria, 
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C. Q. y. Hucks, District Officer, Tanganyika Territory, 

L. N. H. Lakter, Government Botanist, Jamaica. 

S. Moody, Colonial Secretary, Mauritius. 

J. R. Patterson, Commissioner, Northern Provinces, Nigeria, 

k. O, Ramage, Colonial Secretary, Sierra Leone, 

C. J. Tyndale-Biscoe, Director of African Education, Northern Rhodesia. 

January 

T. Barton, Deputy Director of Education, Gold Coast, 

C. Bell, Education Olhcer, Nigeria. 

L, Bintley, a. R.l.B.A., Government Architect, Fiji. 

H. D. L. Corby, Agricultural Officer, Nigeria. 

A. B. Cozens, Education Officer, Nigeria. 

J, N. Davies, Education Officer, Tanganyika Territory. 

J. W. D. Goodban, Agricultural Officer, Nigeria. 

D. B. Jamieson, Agricultural Officer, Nigeria. 

T. A. Phillips, Agricultural Officer, Nigeria. 

H, H. Spafford, Senior Education Officer, Gold Coast. 

Dr. R. E. Vaughan, Department of Education, Mauritius. 

H. Vine, Agricultural Chemist, Nigeria. 

February 

JuMA Aley, Education Officer, Zanzibar. 

Rev. j. Bardsley, Master, Achimota College, Gold Coast, 

R. J. Bee, Public Works Department, Nigeria. 

L. R. Doughty, Geneticist, East African Agricultural Research Station, Amani, 
O. Williams, Deputy Director of Agriculture, Trinidad. 

March 

N. M, Assheton, Administrative Officer, The Gambia (on deputation to the Gold 

CoiLst). 

T. F. Betts, A.ssistaitt Conservator of E'orests, Nigeria. 

Rev. E. D. Bowman, Principal, Jeanes Training Centre, Nyasaland. 

J. A. N. Burra, Assistant Conservator of Forests, Gold Coast. 

M. G. DE CouRCV-I reland, Agricultural Officer, Uganda. 

Colonel T. T. Gilbert, Principal, Government Technical School, Gold Coast. 

G, A. Joy, C.M.G,, Civil Secretary, Aden. 

R. S. Mackilligin, O.B.IC., M.C., Inspector of Mines and l*etroleum Technologist. 
Trinidad. 

O. D. Paterson, Inspector of Mines, Nigeria. 

Captain F. W. Roe, Geologist, Malayan Geological Service. 

W. L. Stapleton, Inspector of Mines, Nigeria. 

D. H, Urquhart, Assistant Director of Agriculture, Nigeria. 

F. S, Walker, A.ssistant Conservator of Forests, Kenya. 

April 

G. K. G, CAMPBEti, Botanist, Nigeria. 

G. S. CAisrsDALE, Assistant Conservator of Forests, Gold Coast. 

J. A. Fawdry, Inspector of Mines, Northern Rhodesia. 

G. F. IIadlbv, Inspector of Hides and Skins, Veterinary Department, Nigeria, 

T. Hirst, Senior Geologist, Gold Coast., 

B. C. King, Petrologist, Uganda. 

J. W, F. Marriott, Tutor, Makerere College, Uganda, 

J. C. K. Marshall, Senior Assistant Conservator of Forests, Federated Malay States. 
Captain M. Ogle, Education Officer, Nigeria. 

J. H, Palmer, Senior Agricultural Superintendent, The Gambia. 

B, T. Stbemson, Senior Agricultural Officer, Gold Coast, 


Ir^spector of Schools, Kenya. 
Apicultural Officer, Kenya, 
Officer, ^ 

Officer, 
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Dr. D. K. Grantham, Geologist, Tanganyika. 

Miss P. B. Knowles, Education Officer, Zanzibar. 

H. A. Lindeman, Education Ofiicor, Tanganyika Territory. 

Dr. a. E. S. McIntosh, Deputy Director of Agriculture, Barbados. 

Miss A. Nicol .Smith, Mistress, King*s College, Uganda. 

W, G. G. Pevie, Veterinary Officer, Tanganyika Territory. 

Miss P. F. Ryder, Assistant Mistress, Government School, Falkland Islands. 

C. T. Shaw, Master, Achimota College, Gold Coast. 

Captain C. L. Southall, Chief Chemist, Malaya. 

All Dominion, Indian and Colonial Officers, as well as private 
residents from the Overseas Empire, who may be visiting London, 
are cordially invited to come to the Institute to see the Exhibition 
Galleries and to discuss with the Director and his staff, scientific 
and technical problems in which they may be interested. 
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DIRECTOR'S FOREWORD 

With the announcement of VE day it was po&sible to revert to 
some, at least, ol the normal peace-time activities oi llio Imperial 
Institute—^not to all, for many of the stall are still absent on military 
duties; but in spite of shortage ol stall a ci'rtaiu expan.sion has 
been po.ssible. And, of course, VJ day has holpi'd still further. 

Our Scientific Dcpartmimts have been e.xceptionally hu.sy right 
through the war. The inquirie.s put to us, wluTher involving 
Laboratory work or not, have never coiusod, and, of rour.se, acquired 
additional importance under war conditions, calling often for 
accurate information to be furnished at short notice, fro<iuently on 
the telephone, by our scientific officers. Gaps have occurred in our 
scientific cadres, in both the Plant and Animal Products and Mineral 
Resources Departments, owing partly to normal retirements, partly 
to the permanent seconding of staff to meet Government require¬ 
ments. Steps are now being actively taken to fill the vacancies 
with new and fully-qualified personnel. An entirely novel activity 
is the organisation of lectures to be given in the Cinema Hall of 
the Institute during this autumn and winter by experts on subjects 
relating to the development of the mineral resources of the Colonial 
Empire. 

At the time of the reopening of our Exhibition Galleries we 
were greatly honoured and encouraged by Queen Mary's visit on 
Monday, July 2. Her Majesty, who was attended by Lady Cynthia 
Colville and by Major the Honourable John Coke, was welcomed 
by the Director, accompanied by the General Secretary, the Curator 
and the Exhibition Officer in charge of the East Gallery. The 
Director conducted Her Majesty through the Exhibition Galleries. 
Her Majesty took a deep interest in the various exhibits, particularly 
those which had been installed during the wax in accordance with 
the latest exhibition technique. 
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PLANT AND ANIMAL PRODUCTS 


A COMPARATIVE STUDY OF SOME PROPERTIES 
OF KAPOK 

By D. A. Clibbens, 

British Cotton Industry Research Association 
Shirley Institute, Manchester. 

Prior to the war, kapok from Java formed much the greatest 
proportion of the world’s kapok supply. It enjoyed the highest 
commercial reputation, undoubtedly due in part to a careful control 
in cultivation, to the use of effective methods for preparation, and 
to the establishment of a standard system of grading. The complete 
interruption of the supply from Java during the war, and the greatly 
increased demand for buoyant and life-saving appliances, resulted 
in an increased interest in kapok from other .sources. In this 
connection, work has recently been carried out in the laboratories 
of the British Cotton Industry Research A.ssociation at the request 
of the Ministry of Supply. Of the results obtained in this investi¬ 
gation, some that are of general scientific interest from the point 
of view of the physical properties of fibres have recently been 
published by W. R. Rees in a paper entitled '* The Overall Specific 
Volume of Kapok ” [i]. The object of the present communication 
is partly to review the results obtained by Rees, and partly to 
supplement them with other results of a fundamental nature, in¬ 
cluding those of buoyancy measurements, which were obtained 
during the course of the same investigation, and have not been 
published elsewhere. The buoyancy of kapok is a subject of great 
practical importance, but it is one that does not appear to have been 
studied in the most systematic way possible. It will therefore be 
necessary to consider at greater length than would otherwise be 
necessary the simple theoretical concepts that must form the basis 
of buoyancy measurements. 

Present knowledge of the fundamental properties of kapok 
fibres is naturally small compared with the great mass of data 
available on the, properties of the more important textile fibres, but 
an ati^pt is here made to provide a broader foundation for future 
stadias of kapok. . . 

■■ I, . 

‘ Tte^fenfinerd^ fitSisation of kapok has been developed in three 
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directions, namely (a) in the bedding and upholstery industries, 
(b) in the production of buoyant appliances and life-saving equip¬ 
ment, and (c) in the construction of thermally insulating and 
" sound-proof ” covers or walls. The particular value of kapok for 
all these purposes must ultimately be referable to the specific 
mechanical, physical and chemical properties of the individual fibre, 
or of the fibres in mass. The properties that are of chief importance 
depend, however, upon the particular purpose for which the fibre 
is used, though there is one quality which is of great importance in 
all the commercial applications of kapok, namely, that in virtue 
of which a small weight of the fibre occupies an unusually large 
bulk. 

This combination of bulkiness with lightness is an obvious 
desideratum in a comfortable cushion, a buoyant life-belt, and a 
warm quilt. The property here concerned is the volume of unit 
weight, defined as the “ overall specific volume ” of the fibrous 
mass, the high magnitude of which is one factor contributing to the' 
value of kapok in all its commercial uses. This is essentially a 
property of the fibres in bulk, and since a fibrous mass is very 
compressible, it can only be defined in relation to a specified pressure. 
Another property of obvious importance is the extent of recovery 
in volume of the fibrous mass after compression, which may be 
described qualitatively as its resilience. High overall specific 
volume and resilience are principal qualities descriptive of a satis¬ 
factory filling for bedding or upholstery, but they do not provide a 
complete description of an efficient filling for buoyant appliances. 
Qualities are required in a life-belt that are not essential in a cushion. 

The manufacture of bedding and upholstery consumed, at least 
until recently, the greatest proportion of the output of kapok. In 
commerce, the word " kapok " is therefore sometimes used to denote 
any vegetable fibre that, in virtue of high overall specific volujjne 
and resilience, constitutes a reasonably satisfactory filling for 
upholstery, irrespective of whether or not it possesses the necessary 
qualities for 'a buoyant filling. This commercial use, or mis-use, 
of the Word is responsible for much confusion, and necessitates, in 
any systematic account of the properties of the kapok fibre, a clear 
definition of the terms used. 

3. Definition of the word “ Kapok ” 

Kapok properly so-called is the fruit hair of certain specif of 
the genera Bomhax and Erioienirem (alternatively known-as 
in the family Bombacaceae. Unlike the cotton hair, kapok is not 
attached to the seed, but to the iimer surface of the seed-pod. The 
cultivated kapok tree of Java is a species of Eriodendrem known as 
E. anfractuosum, or alternatively as Ceiba pmtandra Gartner. The 
cultivation of kapok is almost confined to the Dutch East Indies, 
and to the Eriodendrm species, though it seems probable that the 
Ceylon kapok of commerce is of the same species, and that 
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attention is paid to its cultivation. The Indian kapok of commerce 
and some African kapoks are, on the other hand, species of the 
Bombax genus, which is native to many parts of the tropics, and is 
for the most part not grown under cultivated conditions. The 
term kapok, as used in this paper, is confined to Enodendron or 
Bcmbax species grown under cultivated or wild conditions. 

Vegetable fibres that are sometimes confused in commerce with 
genuine kapok are the seed hairs of species of the genera Calotropis 
and Asclepias in the family A.sclepidaceae. They are thus botani- 
cally very remote from the genuine kapoks, though they share 
with them the qualities of high overall specific volume and resilience. 
The Calotropis species of which the .seed hair is known commercially 
as Akund grows wild in parts of the tropics, including India, and 
unlike Java Kapok {Eriodendron) or the genuine Indian Kapok 
{Bombax), it is almost valueless as a buoyant filling, Akund is 
sometimes encountered under the misleading name of " Brazilian 
Kapok.” 

Milkweed floss is the seed hair of an Asclepias species, known 
as A. syriaca, that grows wild in North America, and that has only 
been utilised commercially during the war. It has much greater 
value as a buoyant filling than the botanically closely related 
Akund, and in this particular respect it resembles the botanically 
remote kapoks of the Bombacaceae family, v 

3. Simple Geometrical Characters of Kapok compared with 

THOSE OF OTHER FIBRES 

When examined under the microscope, the kapok fibre is seen 
to consist of a smooth-walled tube, nearly circular in cross-section, 
and with walls very thin in relation to the diameter of the fibre. 
In these respects kapok fibres clo.sely resemble the .seed hairs of the 
Asclepidaceae, Akund and Milkweed floss. They differ from the 
mature cotton hair, which is characterised by relatively thick walls, 
and by the collapse of the originally tubular structure to a flatter 
and convoluted form when the hair is removed from the seed and 
allowed to dry. 

The mean length of the kapok fibre is in the range, | to i in., 
though samples that have been machine-processed are generally 
shorter (down to | in.), presumably owing to the breakage of fibres. 
Milkweed floss is very similar in staple length to kapok, but Akund 
is longer (ij to in.). The width (diameter) of kapok is in the 
neighbourhood of 20 x 10^ cm., being very similar to that of 
Milkweed floss, but less than that of Akund. 

One of the most useful measurable characteristics of fibres is 
thw mean!'weight per unit length (abbreviated to “ fibre-weight ”), 
which can be determined with considerable accuracy by methods 
that elaborated for the study of the cotton fibre [2], 

of fibte-weight expressed in, units of 
io^‘'gtafia'pet'/(^^:j^^M-compars®, the values obt^edTor^yaiioc#' 
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kapoks with those given by Akund, Milkweed floss and repre¬ 
sentative cottons. 


Table I 


Kibre. 


Fibre Weight per Unit Length. 
10—« gram/cm. 

Kapok from; 

Java (Prime)* 



8r 

Ceylon .... 



72 

Nigeria .... 




West Africa . 



67 

Tanganyika . 



80 

Akund from Brazil . 



104 

Milkweed floss from U.S.A. 



, 84 

Cotton; 

Native Indian 

, 

, 

. ca, 220 to 300 

Texas , , , . 

, 

, 

. ca. 190 to 220 

Egyptian 


. 

, ca. 130 to 190 

Sea Island 

. 


, ca. 120 


* The grade of Java Kapok used throughout the investigation was that known as 
Prime Java, which ts the grade generally specified for live-^saving appliances. The 
grade of Java Kapok is partly determined by its cleanliness, and is thus influenced by 
the hand-cleaning or machine-processing of the crop subsequent to gathering. It is no 
doubt also determined partly by other considerations such as maturity of the crop, and 
its freedom from damage by weather, pests, etc. 

The table shows that all samples of kapok, as well as Akund 
and Milkweed floss, have lower fibre-weights than even the finest 
cotton (Sea Island), and much lower than ordinary American cotton 
(Tessas}.: This,is a consequence, not of a smaller fibre diameter, 
bat of the ri^ative thinness of the cell walls. Immature, or "unripe," 
cotton hairs, gathered before the so-called " secondary thickening " 
of the walls is complete, may possess fibre-weights as low as, or 
lower than, those of the mature kapoks. The maturity of the fibre 
may clearly affect the fibre-weight of kapok, and in this respect the 
controlled and cultivated crop from Java is likely to provide the 
most reliable standard. Measurements have been made on a 
number of different samples of Prime Java Kapok, and all have 
yielded values for the fibre-weight in the neighbourhood of 80 x io~® 
gram/cm. Some of the African Kapoks examined- are likely to be 
Bombax, as distinct from Eriodendron, species, and there.is no,, 
evidence in this work to suggest that the two different kapok species 
could be distinguished by any measurable character of the individual 
fibre, or by any examination under the microscope. A wider range 
of more precisely described samples would be necessary before a 
positive assertion to this effect could be made. ■ 

If, as a near approximation, the kapok fibre is assumed to be a 
perfect cylinder of diameter 20 x 10-* cm., and fibre-weight 
80 X lo~® gram/cm., the volume occupied by unit weight of the 
fibre tan easily be calculated, andis3-9 c.c./gram. This is the specific 
volume of the individual fibre. In any assemblage of kapok fibres 
ihe " overall ” specific volume must be higher, because it is im¬ 
possible to pack cylindrical fibres so that there is no free 
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between them. It can be calculated that under the conditions of 
closest packing—^like cigarettes in a box—the overall specific 
volume of kapok would be 4-3 c.c./gram. This is the lowest specific 
volume at which kapok could be packed without distorting (flatten¬ 
ing) the circular cro.ss-section of the fibre. Its inverse—o -23 gram/c.c., 
or I4"5 Ib./cu. ft.—is the highest density of packing consonant with 
the preservation of the cylindrical form. It must he concluded 
that in any kapok package compressed to a density exceeding 
I4'5 Ib./cu. ft. the individual fibres are flattened to a greater or less 
extent in the way that a rubber tube is flattened when squeezed 
between the fingers. Since “ conditions of closest packing ” are 
certainly not revised in any actual fibre package, some degree of 
flattening of the kapok fibre must occur in packages of density 
considerably below 14-5 Ib./cu. ft. 


4. The Rigidity of Kapok, compared with that of some other 
Fibres. 


In geometrical form, the immature cotton fibre devoid of 
secondary thickening is not unlike the kapok fibre in so far as it 
consists of a thin-walled approximately cylindrical tube. Yet as 
soon as it is separated from the seed, and dries in the air, it collapses 
to an exceedingly thin flat ribbon of low rigidity, which easily 
entwines itself with other neighbouring immature fibres into small 
inextricable fibre-knots that greatly lower the value of the cotton 
for textile purposes. The collapse of the tubular structure is, of 
course, also a characteristic of the mature, fully thickened, cotton 
fibre, and then leads to a bean-shaped cross-section, instead of a 
ribbon. Kapok fibres do not of themselves collapse when removed 
from the pod and allowed to dry; indeed, it will be shown later 
that if they are made to collapse by the application of mechanical 
pressure, they will under certain conditions spontaneously recover 
their cylindrical form. Whatever may be its fundamental explana- 
tiori, this is a very striking difference between the kapok and the 
cotton fibre. 


During the course of investigations on cotton, a method has 
been elaborated by means of which the torsional rigidity of single 
fibres can be readily measured at a constant humidity of the atmos¬ 
phere. [3] In t!^ method, the fibre is used as the suspension for 
a miniature torsion pendulum, which is made to oscillate, and the 
torsional rigidity of the fibre is calculated from the observed period 
of oscillation. The rigidity of a cotton, or of a kapok, fibre naturally 
depends upon the amount of material in its cross-section, being 
^eater for a relatively coarse, than for a relatively fine, fibre. 
‘TO tte'e is a great variability in this respect between the individual 
there must be a corresponding variability in 
waJl-thickness and cross-sectional area, although 
' “ f toeaswsWjle, to evidenHy closely cTOd.- 
t, th« ri^iydly eparse. ’haltt'.being ' 
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tensed by relatively high fibre-weights. The rigidity of a film' is 
also detennined by the geometrical shape of, as distinct from the 
amount of material in, its cross-section. In this respect thert> is 
littlt' intrinsic diffc'rence betwec'n the kapoks, Akund, and Milkweed 
floss (see, howevi'r. Sections 7 and 8), but the form of the cross-section 
of the cotton hair is very different from these owing to the collap-si; 
of the fibre, and is much more variable, h'inally, the rigidity of a 
vegetable fibre may be affected by the humidity of the atmosphere 
with which it is in equilibrium. Since the measurement of torsional 
rigidity is not a destructive one, it can be made on the same indi¬ 
vidual fibre at <lifferent humidities, and thi' elfecl of humidity on 
rigidity can therefore be determined without taking statistical 
account of the variability in the dimensions of fibres composing 
any one kind. 

Table II contains measurements of the torsional rigidity of 
different vegetable fibres at relative humidities of 65 per cent, and 
87 per cent. The figures were obtained from the means of observa¬ 
tions on five fibres of each kind. In view of the variability between 
fibres of any one kind, this is not generally suflicient to yield reliable 
mean values, but the fibre-weights wore also measured, and are 
recorded in the table, for the actual fibres used in the measurement 
of rigidity. These filme-weighfs, although differing somewhat from 
the true mean values (as given in Table 1, which reh'rs to the same 
materials), show that the sample of five fibres is rea.scmably reprt'- 
sentative of its kind in the important re.spect of ero.ss-.seclional ari'a. 


Fibre. 

Table XX 
Filne-Weiffht. 

’Ioivlou.il Rkldliy dyne rm.* 

Kapok from: 

10-“ gram/em. 

at 65% lUl. 

dt » 7 % lUL 

Java (i^rime) 

72 

0*0^24 

0*0484 

Nigeria 

69 

0*04x0 

0*0448 

Akund from Brazil 

120 

0*149 

0*2x7 

Milkweed floss from U.S.A. 98 

0-159 

0*151 

Texas Cotton 

198 

0-029G 

0*0203 

The results show striking differences between the rigidities at a 


constant humidity of the kapoks, the fibres of the Asclepidaceae 
(Akund, Milkweed floss), and cotton. Although the cotton fibre 
contains a much greater mass in its cross-section, as shown by its 
much higher fibre-weight, it yet possesses a much lower rigidity 
than the kapok fibre. Akund and Milkweed floss on the other 
hand, with somewhat greater fibre-weights than the kapoks, possess 
much greater rigidity. 

A rise in relative humidity from 65 per cent, to 87 per cent., 
whilst it is accompanied by a rise—or at least little change—^in the 
rigidity of the kapoks, Akund, and Milkweed floss, is accompanied 
by a considerable fall in the rigidity of cotton. The effect of 
humidity on rigidity will be referred to again in Section 8. 

5. Chemical Properties of Kapok. 

Much remains to be learnt about the chemistry of kapok, and 
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little fresh can be added here. Cotton approximates to pure 
cellulose, being built up almost entirely from the hexose sugar, 
glucose. Kapok is known as a so-called " compound cellulose ” 
which contains, or from which can be formed, pentose sugars. The 
proximate method of analysis known as the determination of 
pentosans .shows that kapok contains in the neighbourhood of 30 per 
cent, of pentose sugars combined in a carbohydrate complex, or of 
substances which yield an equivalent weight of pentose sugars in 
the analysis ; the same is true of Akund. 

Characteristic of cotton and other " pure cellulose " fibres are 
their initial .swelling, and ultimate dissolution, in cuprammonium 
hydroxide solution. There is little swelling, and no dissolution, of 
kapok or of the Asclepidaceae fibres in cuprammonium. Another 
characteristic of cotton is its stability towards hot, dilute, caustic 
alkalies ; a usual technical treatment preparatory to the bleaching 
or dyeing of cotton textiles consists of boiling them with caustic 
soda solutions of concentrations up to 2 per cent, at pressures up 
to 40 Ib./sq in. in excess of atmospheric. Treatments of this kind 
have a profound effect on kapok. In the first place, such treatment 
renders the kapok completely soluble in cuprammonium, viscous 
solutions being obtained comparable in viscosity with those formed 
by bleached cotton at similar concentrations. Visually more 
striking is the complete collapse of the kapok fibre under the treat¬ 
ment, and its consequences. When examined under the microscope, 
the originally tubular fibre is seen to have collapsed to a flat, 
ribbon-like form deceptively similar to that of immature cotton. 
The low rigidity of the treated fibres causes them to entwine with 
one another in the form of a relatively dense fibre mat that can be 
moulded when wet, and on drying retains its form, and has a 
consistency not unlike that of thick cardboard. Thus the boiling 
of kapok with dilute caustic soda under pressure results in the loss 
of its most valued quality, namely, its great voluminosity. This 
is certainly a consequence of the loss in fibre rigidity following the 
collapse, and the behaviour of the treated material towards cupram¬ 
monium suggests that the collapse may be associated with the 
conversion of a " compound cellulose " into something approaching 
the “ pure ceEulose ” of the cotton fibre. 

Most samples of both cotton and kapok contain 2 per cent, to 
3 per cent, of material soluble in cold water, and both contain similar 
amounts—^in the neighbourhood of i per cent.—of fat and wax 
extractable with an organic solvent such as chloroform. The water- 
soluble extractives are partly inorganic, partly organic—^the latter 
po^bl^ consisting of soluble carbohydrate precursors in the plant 
Of cellulpse. In the case of cotton, at least, the water- 
,,:''‘^^W:',^t^tf^i^rprovide nutrient materisd for 'the growth- of 
: of cottcm'tp attack by such organians 

with^water. As will'seen'liter, in 
another'''’d?imeiE?6|6^;^|^ii|^. is-Jil^’-itbls.-to 'suppori 'growt^t of 
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micro-organisms under favourable conditions of temperature and 
humidity, and there is no evidence of any pronounced difference in 
this respect between cotton and kapok, just as there is little differ¬ 
ence in the amount of their water-soluble extractives. When kept 
at 25° C. in an atmosphere saturated with water vapour, Akund is 
far more tolerant of micro-biological growths than cotton or kapok 
as judged by the powerful and extremely unpleasant smell that it 
quickly develops under these conditions. It may be significant in 
this connection that a sample of Akund yielded the remarkably 
high value of 12 per cent, for its water-soluble extractives. Under 
the favourable conditions of humidity and temperature mentioned 
above. Milkweed floss develops a yellow tint and acquires a slimy 
surface Vnthin a few days, evidence of micro-biological growth not 
observed with kapok or cotton. The sample examined contained 
4*5 per cent, of material soluble in cdd water. 

6. The Overall Specific Volume of Kapok a/d of other Fibres. 


As already explained, overall specific volume is a property of 
direct importance in all practical applications of kapok as a filling 
material; it is the quantitative definition of filling capacity. The 
experimental determination of specific volume is superficially very 
simple since it consists in measuring the volume of a known weight 
of the fibrous mass. The measurement of volume must evidently 
be made under a constant pressure, the specific volume must be 
associated with a known pressure, and it will decrease as the pressu^^e 
rises. The volume of a fibrous mass, even at a constant pressure, 
is not however so well-defined a quantity as the volume of a homo¬ 
geneous body, and the technique of measurement must embody 
special features if the results are to be usefully interpreted. Details 
of the technique worked out for the purpose are described in Rees' 
account of his work. [1] 

The units used for specific volume may be alternatively cubic 
centimetres per gram or cubic feet per pound, and in this paper 
the former will generally be used since “they possess certain practical 
advantages. The inverse of overall specific volume is the more 
familiar quantity known as the density of packing, which may he 
expressed in grams per cubic centimetre, or in pounds per cubic foot. 

Table III gives the specific volumes measured under i.o Ib./sq. 
in. pressure of different commercial fibres as determined on samples 
chosen at random, and without reference to their histories. A 
pressure of i-o Ib./sq. in. is of the order of that norrpally applied 
by hand in the fairly compact filling of covers with fibre. 


Table HI 


, Fibre. 

Indian Cotton . 
Prime Java Kapok 
Akund 

Ceylon Kapok * 
Milkweed Floss 


Specific Volume, c.c,/gram 
{1.0 lb,/sq. in. pressure), 

. 8*4 ^ 

137 

a0*4 
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The fibres listed in the table show a nearly threefold range in 
the volume occupied by the same weight at the same pressure. 
The Ceylon Kapok has a much greater filling capacity than the 
Prime Java Kapok, and practical experience confirmed this differ¬ 
ence. Thus, the standard lifejacket [4] consists of a fabric cover of 
specified dimensions filled with a specified weight of Prime Java 
Kapok, and when the attempt was made to replace thus by Ceylon 
Kapok the specification was not easily satisfied because of the great 
difficulty of inserting the requisite weight of Ceylon Kapok into 
the standard cover. In the same way the large recorded difference 
in specific volume between Milkweed floss and Prime Java Kapok 
was confirmed as soon as the attempt was made to insert into a 
standard lifejacket cover a weight of Milkweed floss equal to the 
customary weight of Prime Java Kapok. 


7. The Effect of Pressure History on Overall Specific 
Volume. 


A closer investigation of these results showed, however, that 
they only partially represented intrinsic differences between the 
different kinds of fibres, and that they strongly reflected differences 
of a more accidental nature in the history of the materials prior to 
the measurement. The specific volume of the hollow fibres was 
shown to be greatly affected by the pressures to which the fibre 
packages had been submitted. This was not due to the formation 
of dense lumps or fibre aggregates by the action of the pressure, 
since the technique of the measurement prescribes that the samples 
shall be carefully " opened,” or teased out, by hand before the 
measurernent is made; since the size of sample employed is only 
small, this can be done very effectively. It has been shown con¬ 
clusively by Rees [i] that the effect of the pressure history on the 
specific volume of kapok is due to a flattening under sufficiently 
high pressure of the originally cylindrical fibre, and its failure to 
recover completely when the pressure is removed, and the fibre mass 
opened out by^ hand. It has already been deduced in Section 3 that 
some flattening of the kapok fibre must occur in packages com¬ 
pressed to a density of 14*5 Ib./cu. ft., and probably at considerably 
lower densities. The new fact to be revealed is that the fibres fail 


to reewer their original form when the pressure is removed and the 
material allowed to stand for very long periods under ordinary 
conditions. On this account they may show specific volumes much 
below the maximum and the actual values obtained may be very 
greatly affected by the precise pressure conditions to which they 
Imve been subjected during their earlier history. This is equally 
i ^ Java Kapok, Ceylon Kapok, Milkweed floss, and presumably 
“;^3^pllbW,^^res. 

” (I effect of pressure history on the specific volume 
Milkweed floss is shown in Table IV, In 
reeotded'in this, table dlfifermt samples,. 
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lak<'n from the same bulk were compressed under increasingly high 
pressures. They wore kept under the pressure usually for a day, 
and were then released and allowed to recover as far as they would 
by standing unconstrained, again mually for a day, under the 
existing atmospheric conditions. The results were very little 
affected when the duration of the pressure application, and that of 
the recovery period, were greatly prolonged beyond one day. The 
actual pressures to which the samples were subjected were not 
measured, but only the dcn.sities of the compressed packages, which 
are naturally higher the higher the packing pressure. Thus, the 
first column, which gives the packing density, reflects a steady 
variation in pressure history. 'I'he specific volumes were all meas¬ 
ured under a constant pressure of l.o Ib./sq. in. on samples that, 
whatever their history, had been effectively opened out by hand 
before the measurement. 


Table IV 


Packing Density. 


Specific Volume, 

c c /gram at 1 0 lb /sq. in. 

lb /cu.ft. 


Ceylon Kapok. 

Milkweed Floss. 

Not Compressed 


20*4 

22 3 

3*1 


. . — 

20-6 

3*9 


. . 19*0 

— 

lO-O 


. . — 

19 7 

10-8 


. . 17 6 


l6‘0 


. . — 

18 9 

l6*/| 


i6*4 

— 

27-4 




28 8 


. . — 

147 

57 7 


. . 

11*1 

68‘0 


9-8 


84*0 


8-6 

6-9 

94-0 


7*6 

— 


The table shows the steady fall in the specific volume of both 
fibres that accompanies a rise in pressure during the history of 
their pre-treatment. The initial values of specific volume—^for 
samples described as “ not compressed ”—were obtained on the 
materials not deliberately compressed as a part of the experiment. 
Since they were commercial materials their pressure histories were 
not precisely known, and to this extent the initial values of specific 
volume have a certain arbitrary character. It is clear that the 
specific volume of an arbitrary sample of unknown history cannot 
in general be a characteristic of the kind of fibre. For example, 
although the results given for commercial samples in Table III 
show the Ceylon Kapok and Milkweed floss to have much greater 
filling capacity than Prime Java Kapok, Table IV shows that the 
same materials submitted to other mechanical treatments during 
their commercial handling might have yielded the opposite result. 

The reason for the variable pressure history of commercial kapok 
and other fibre fillings is that they are often compressed into bales 
for convenience of transport overseas to the factory where they are 
to be used. The pressures employed in baling are almost certainly 
. IS 
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both variable and indotcrminato. In the laboratory compression 
of the samples to which Table IV refers the pn'ssnrc was increased 
steadily up to its maximum value, and it is only under these con¬ 
ditions that the density of the package gives an adecpiatt', if arbi¬ 
trary, indication of the pressure history. In commercial baling it 
seems likely that the pressure may transitorily far <‘xceecl that 
which corresponds to the final density of the bale, which is tlieu 
valueless as an indication of pressun'. history. 

In order to obtain a uniform product, and the best commercial 
results, kapok must bo freed from S(>('d, ])lant d('bris, and othcT 
extraiK'ous impurities (“ cleaned ”), and tin* individual fibres in any 
denser aggregates must be separalt>d from on(“ anotlu'r ('“ opened ”). 
The first stages of the cleaning and opening process an' hand 
operations, but the final stagi's consist of a machine treatmi'nt of 
a widowing nature. With Prime; Java Kapok, the whole process 
is carried out at or near the plantation, the fibre is finally baled, 
and transported to the factory in a condition .suitable for u.st' on 
withdrawal from the bale. With kapok from other sources, for 
example, Ceylon or Tanganyika, opening and cleaning machin¬ 
ery has not generally been available in the prodjicing country. 
Such kapoks are baled either in tht' raw or hand-cleaned condition, 
and transported to this country, where they may be used dirt'Ctly 
in the hand-ch'ane'd condition without furtlu'r proco.ssing. 'Ilu' 
Ceylon Kapok forming tlu* .subj('ct of this investigation was, how¬ 
ever, machine-proces,sed in this country after ri'tnoval from IIm* 
bale, and it was not then baled, or otherwise subjected to higli 
pressure, after its final opc'niug, but was em])loyed on tht' spot for 
the manufacture of buoyant or other aj)plianct's. This appiirenfly 
small difference--be-tween baling before and after tht* fijial machine- 
process—^is precisely the kind of difference in pre.ssure history that 
must be expected to influence .specific volume. So long as this 
difference in commercial practice exists, Prime Java Kapok is 
likely to have a lower filling capacity than other sorts machine- 
processed in this country. The sample of Milkweed floss examined 
was one of only a few pounds in weight that had not been comprcs.sed 
for transport from America, and had probably never been subjected 
to any great prcs.sure. 

8 . The Effect of Humidity and Temperature History on 
Overall Specific Volume. 

AU the recorded mca.suremcnts of .specific volume were made on 
samples in equilibrium with air at 65 per cent, relative humidity. 
If samples of kapok or Milkweed floss that have been subjected to 
high pressme are first brought into equilibrium with air at 100 per 
cent, relative humidity, and are then “ re-conditioned ” at 65 per 
cent, relative humidity before the measurement is made, they 
experience a rise in specific volume. This is due to a recovery from 
the effects of pressures imposed during the history of the samples. 
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effects that are irreversible, or only very slowly, reversible, at 
ordinary humidities. A similar, though slightly less complete, 
recovery occurs when the sanaples are exposed to high humidities 
somewhat short of saturation, for example, 90 per cent, relative 
humidity. A smaller recovery of volume occurs when the samples 
are oven-dried, and the recovery is most complete if the materials 
are submitted to cyclic changes including humidification and 
oven-drying. A number of measurements were made by Rees [i] 
in the following way: The specific volume of the sample was first 
measured at 65 per cent, relative humidity and 18° C. It was 
then stored for a few hours over water, dried in an oven at 100® C., 
re-conditioned at 65 per cent, relative humidity and 18® C.', and its 
specific volume again measured under these conditions. For 
convenience, this treatment will be called the .cyclic humidity/tem- 
perature treatment. The experimental samples described in Table 
IV, that had been subjected to very high pressures, and consequently 
possessed relatively low specific volumes. Showed the effect 
of this treatment in striking fashion, as may be seen from 
Table V. 


Tabi-b V 


Specific Volume, c.c./gram, tinder i.o Ib/sq, in. 



Treatment. Ceylon Kapok, 

and 65 per cent. R.) 
Milkweed Floss. 

I. 

None (Commercial Materials) 

20'4 

22‘3 

2. 

Highly compressed, then allowed to re¬ 
cover for one day at 65 per cent. R.H. 

8-6 

II'l 

3 * 

As 2, but allowed to recover for seven 
days at 65 per cent. R.H. 

9-3 

11*3 

4 * 

As 2, then submitted to the cyclic 
humidity/temperature treatment ^, 

22*4 

24*8 


The table shows that the recovery in volume after release from 
the high pressure is exceedingly slow under the normal conditions 
of storage at 65 per cent, rdative humidity, but that the cyclic 
humidity/temperature treatment brings about an increase in volume 
to a value even greater than that of the materials before they were 
submitted to the high pressure. 

The experimentally applied pressures that resulted in packing 
densities in the range of 60 to 90 Ib./cu. ft. would certainly be 
abnormally high for any commercial treatment of kapok. Bales of 
Prime Java Kapok imported into this country are packed at a 
density of 10 to 15 Ib./cu. ft., though it has already been pointed 
out that this offers no very reliable indication of the pressure history 
of the material, since the pressure during baling may transitorily 
rise to high values. Gommercial samples of Prime Java Kapok, of 
Ceylon Kapok, and of Milkweed floss,; .were submitted to the 
cyclic humidity/temperature treatment,, and their specific volumes 
WKce measured before and after it with results shown in Table 
VI.' ■ ' ' ' 
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TAHUi VI 


Commercuil Fibio 

Sptdlic Vi)liffiu\ ( < /Riam, il i 0 It) 

in ntnl pti unt. K U. 

IMoie hidtinnit 

AfUi lu itnwut. 

Prime Java Kapok 



Ccylou Kapok . 

20*4 

2 

Milkweed Floss 


24 8 


From the values obtained after the treatment, it can lx* si'eu that 
there is little* n'al dilference betwi'cn the* tilling <'a()acities of the 
throe fibri*s. The difference* recorded for the* mate*riuls he'few 
treatment are to a large; extent due to the'ir elilte*reut pre'ssure* 
historie's. It will be noted that the spe'cllic volume* of the two 
kapoks afte-r the tre*atme‘ut :iro virtually iele'ntieal and somewhat 
higher than the value* givi'ii by the highly coin])re'sse'el ('(*ylon Kape)k 
in Tabic V after the* cyclic humidity/temperature* tre'atment. 'Ihe 
volume recovery was presumably not epiite* complete* alter the* ve*ry 
liigh compression. 

Photomicrographs and ciim(*ra lucida drawings reproduce*d in 
Roes’ paper [i] provide final proof of the fact that the influence 
exerted on the overall specific volume of kapeik by its pre*ssure, 
humidity and temperature* history is elue* to ehanges in the shape* of 
the cro.ss-section of the fibre as de*scribed ahem*, h'or the* pur]>ose 
of obtaining .such evidence*, the fibre*.s must be* mount e‘d in noji- 
aqueous me'dia .since immersion in an afpu'ous nie'<lium re*sults in a 
recovery of form similar to that which ex'curs em e*xposun* te; iin 
atmo.sphere' saturated with wate-r vape)ur. 

The* effe'ct of humidity on the* torsiemiil rigidity of the* hedlow 
fibres illustrate'el in 'I'able* II also pre)bably re*tk*ot.s te) se)nu* e*xte*nt 
the accidents of their e-eirly pre*.s.sure' history, h'or a fibre* that has 
been flatte*ned by pre.ssure, a rise* in humielity temls to re'store* the 
circular croas-soclion, and this must re*suU in an increase'el rigidity. 

9. Elementary Consideration of Buoyancy, and the Ticrms 
USED IN describing IT. SPECIFIC BUOYANCY. 

If a body of weight W in air is first held totally .submerged in 
water and then released, it may either sink to the bottom or rise 
to the surface. In the former case it i.s calle*d a sinke'r, and it has 
a positive weight w in water, which is, however, less than its we*ight 
W in air. In the latter case the body is called a float; its weight 
in water is negative, and may be denoted by - w. A clearer 
physical picture is obtained if the float is regarded as having a 
positive upward thrust T in water, equal in magnitude to its negative 
weight but opposite in sign : 

T = - w 

If a sinker is attached to a float not sufficiently buoyant to 
support it, the weight of the combination in water is loss than that 
of the sinker alone. The float can be regarded as exerting an upward 
thrust on the sinker that reduces its weight. If Wg is the weight 
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of the sinker alone in water, and Wj. the weight of the comljined 
sinker and float, w^. is less than Wg and the difference w^ — Wg is 
clearly equal to the upward thrust of the float: 

T = Wg - Wc .X. 

The upward thrust is the most important practical characteristic 
of a float. If the weight of a sinker in water is exactly equal to 
the upward thrust of a float, the combination of the two will hover 
in water, neither sinking nor rising, when released. The weight of 
the comlsination in water Wg is then zero, and from equation i, 
T is therefore equal to Wg. In other words, the upward thrust of 
a float is the weight in water of the heaviest sinker that it will 
just support. 

The above considerations clearly indicate the method for deter¬ 
mining the upward thrust of any float. A sufficiently heavy sinker 
is weighed in water. The float is then attached to it, and the 
combination is weighed in water. The reduction in weight of the 
sinker caused by the attachment of the float to it is the upward 
thrust of the float. 

The relation between the weight of a body in air and that in 
water is expressed by the law of Archimedes, which is valid whether 
the weight in water is positive (sinker) or negative (float). Accord¬ 
ing to this law, the difference between the weight of a body in air W 
and its weight in water w is equal to the weight ol the volume of 
water displaced by the body, or to the volume of water displaced 
V multiplied by the density of water />: 

W-w = ^V 

For a float, where the upward thnist T is equal to — w: 

W q- T = /)V 

Since the density of water at the ordinary temperature is very near 
to unity in the e.g.s. system of units, the factor p can be omitted, 
and the equation written : 

W -f T (grams) = V (c.c.) 

In the future use of this equation, the units will be omitted, but it 
must be remembered that, in this form, the equation is only valid 
for weights and upward thrusts expressed in grams, and volumes in 
c.c. 

The equation can obviously be written: 

T V _ 

W~W ^ . 2. 

and its application to a buoyant fibrous mass, such as a kapok 
Ufejacket, will be considered. 

The quantity T/W is the upward thrust per unit weight of the 
fibre filling (the weight of the fabric cover is neglected). This 
quantity vi^ be called the specific buoyancy of the fibrous mass, 
denoted by b: 

b = T/W or T = bW 


3 - 
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Provided that upward thrusts and weights are nu'asured in the 
same units, the specific buoyancy is obtained by dividing the former 
by the latter irrespective of whether those units are grams or 
pounds. Equation z can thus be written : 



As an illustration of the use of .spc'cific buoyancy, the standard 
kapok-filh'd lifejacket contains 11). of kaiK)k, and lias a specific 
buoyancy of about 15J. From equation 3 its upward thrust, or 
supporting force, is therefore about 23 lb. 'I he specific buoyancy 
of ordinary wood is about unity, so that its upward thrust is about 
equal to its own weight in air.' 

Thi' quantity V/W in equations 2 and 4 is tlu' ratio of the volume 
of water displaced by the body to its weight in air, measured in 
c.c. pcT gram. If there is no penetration of water into the fibroas 
mass, the volume of water displaced by it is clearly c'qual to its 
own overall volume, and the quantity V/W is then equal to its 
overall specific volume v, measured in c.c. per gram, b'or this 
particular case, equation 4 reduces to the simple expri'ssion : 

b = V — I . 5. 

Thu.s, when there is no penetration of wafer into the float, its 
specific buoyancy is simply its overall specific vohmu' (c.c./gram) 
diminished by unity. 

The condition that pem'tration by liquid water .shall be v(*ry 
slow is an e.s.senlial requirement for an eflictt'nf float ; it is true for 
wood, cork, kapok masses, and inflated nibbc'r belts or wings. In 
the standard kapok-filled lif<>jacket fht' kapok is pat'ked at a ilensity 
of about 33 Ib./cu. ft., and tliis is nearly the higlu'st practicable 
hand-packing density for Prime Java Kapok. It corresponds to an 
overall specific volume of about 16J c.c./gram. The fact that the 
specific buoyancy of the jacket is in fact close to 15J shows that 
equation 5 is approximately valid, and that there is little penetration 
of water into the fibrous mass. 

10. The Displacement of Air from Fibrous Masses by Water. 
Displacement Pressure and Degree of Water-logging. 

It is seen from equation 4 that the specific buoyancy can only 
possess a positive value when V/W is greater than unity. Now V, 
the volume of water displaced by the body, has its maximum value 
when there is no penetration of water, and the maximum possible 
value of V/W is therefore equal to the overall specific volume. 
Hence a necessary, but not sufficient, condition for positive specific 

I- In the technical literature the word " buoyancy," when used in a quantitative 
sense, may have any one of at least three difierent meanings, namely, upward 
thrust, upward thrust per unit weight (specific buoyancy as defined above), or 
upward thrust per unit volume (specific buoyancy multiplied by overall density, 
usually in pounds per cubic foot). 
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buoyancy is that the overall specific volume shall be greater than 
unity. It has been seen that foir hand-packed kapok masses, the 
overall specific volume may be in the neighbouihood of 16 c.c./gram 
or higher, and thus much greater than unity. It has also been seen 
in Section 3 that the overall specific volume of an individual kapok 
fibre is in the neighbourhood of 4, also higher than tmity. But 
the specific voluine of the substance forming the walls of the kapok 
fibre is only about 0 7-—less than unity. The fibre substance thus 
has a negative specific buoyancy—^it is a sinker and not a float. 
The high specific volumes of the fibrous mass, and of the individual 
fibre, are of course due to the entrainment by them of relativdy 
large volumes of air^ which itself has a specific volume of about 800. 
In the individual fibre, the air is contained within the hollow 
tube, and in a mass of kapok fibres a still greater volume of air is 
entrained between the individual fibres. Some writers have believed 
that the air within the individual kapok fibres is chiefly responsible 
for the buoyancy of a kapok float, but this is clearly untrue. The 
specific buoyancy of buoyant kapok equipment is commonly 15 or 
more, of which that contributed by the sum of the individual 
air-fiUed fibres cannot exceed 3 (one less than the overall specific 
volume of the individual fibre). 

Suppose that, in Fig i, ABCD is a cover perfectly permeable to 
water, containing a buoyant fibrous filling. The float is totally 
submerged by means of a sinker S, beneath the water surface FG, 
and no water is supposed to penetrate into it. At the highest level 
AB on the submerged float the air entrained by the filling is subject 



Fig. I 


to a hydrostatic pressure equal to the head of water d,. At the - 
lowest level CD the air is subject to the greater hydrostatic pressure 
dj. This pressure difference necesMirily tends to cause replace®§^|; ;■ 
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of the air by water, the air being reloahoti al th<> top of tlu' float 
and water entering at lh(' bottom. If .such replacement occurs, the 
volume of water displaced by the float tlirainibhe.s, and its specific 
buoyancy diminishes in accordance with ('quation ; tin' float is 
said to become waterlogged to a greater ext<'nt as tlii* u'plac('menl 
of air by water progresses. Other things being tin' .s;ime, the 
tendency of the float to bt'Come wat(*r-logg<'d must increase as the 
pressure difference represented by the head of wat«‘r d.. d, in¬ 
creases. This head will Ixi calk'd the displacemenl presstm', and 
for .shallow submersions it is virtually independent of tlu' deptli ol 
sirbmersion.i When there is no water-higging, it is givi'ii by the 
difference between the highest and lowi'st levels t)n the float, and 
thus depends only on the sluipe and dimensions 0/ the float, and 
the weight distribution of th<' sinkc'r- -which detc'rminc's the oiienta- 
tion of the float in the water. Wlien water-logging begins tlie k'vel 
of water rises inside the float above the level t'l), and the displact'- 
ment pressure is no longer ecpial to — d„ but to some .such value 
as d, — d„ where JK is the level to which the water has risen. 
Thus, as water-logging progres.scs the displacement pressure' falls ; on 
these grounds, the rate of water-logging would therefore be expected 
to be greatest on first submersion, and to dimini.sh with time. 

The fact that .some fibrous masses may b(' subnu'rged in watt'r 
for long periods without appreciable water-logging implii'S tlu* 
existence of a pressure that opposes tlu* displaceiru'ut pressure, and 
thus stabilizes the air .sy.st('m within the float. This oi)posing 
pre.ssure is a result of the .surface tc'usion of the wal(*r. It is not 
proposed to ('laboral<' the theory of the ])ressun' difien'iici's across 
water-air surface's, but it can lu' .shown that if the fibrous mass is 
regarded as a .system of fine capillary .si>uces, or its pr('.senting a 
fine-mesh network surface, such differences, opposing in direction 
the displacement pressure, arc set up when ^ ' surfaces of the 
fibres are not wetted, or are only imperfectly wetted by water. 
The surface tension pres.surc is determined by the surface tension 
of the water, the nature of the fibre surfaces, and the size of the 
capillary spaces, or of the surface mesh, in the fibrou.s ma.ss. For 
a given fibre packed to a given density, and submerged in water, 
there must be a certain maximum surface tension pressure available 
to oppose the displacement pressure. On the other hand, the 
displacement pressure can be increased indefinitely, simply by 
increasing the height of the submerged fibre column. Thu.s, fibre* 
floats with displacement pressures beyond a certain maximum 
value, depending on the nature of the fibre filling, must always 
water-log rapidly, and the water-logging will continue until the rise 
in water level within the float has reduced the displacement pressure 
to a value that can be counterbalanced by the surface tension 
pressure. 

1 The efieot of tiie total hydiostatio pressure oa the voluiae of the air within 
the float is neglected in this and the subsequent discussion* 
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Even at relatively low displacement pressures, all fibrous m^es 
submerged in water gradually become water-logged, though for 
efficient floats, such as those with kapok fillings, the process is a 
very slow one. This spontaneous water-logging is presumably due 
to a gradual diange in the conditions at the surface of the fibres, 
as a result of which they become more readily wetted by water, 
As a consequence of such changes the rate of water-logging over 
long periods of submersion generally increases with time. It is 
convenient to be able to express the degree of water-logging of a 
float in quantitative terms, A satisfactory theoretical d^nition of 
the degree of water-logging is the ratio, expressed as a percentage, 
of the volume of air expelled from the float (and replaced by water) 
to the volume of air originally contained by it before immersion in 
water. In this sense, the degree of water-logging may vary from 
zero for a float in its most efficient condition to loo per cent, for a 
float that is completely water-logged. 

The degree of water-logging i so defined can be calculated from 
the specific buoyancy of the float, its overall specific volume and 
the specific volume of the fibre substance. It is given by the 
equation: 

„ V — (l -f b) , 

f == 100-i. 6. 

V — V,J 


where b is the specific buoyancy, v the overall specific volume, and 
Vj the true specific volume of the fibre substance. A sufficiently 
accurate value can however be calculated in the following simpler 
way, provided that the water-logging is not too rapid or too far 
advanced. The upward thrust of the float is determined immedi¬ 
ately after immersion, and it is assumed that no water-logging 
occurs in the shq^|^time necessary for this measurement, so that 
the correspondirig lutial specific buoyancy b^, is given by equation 5, 
and V is thus equal to i -f bo- If at any later time t, when water¬ 
logging has become appreciable, the measured specific buoyancy is 
b, the degree of water-logging as given by equation 6 is: 


i — 100 


(i -t- bp) -- (i + b) 
(I -f bo) - Vj 


100 


bp - b 
bp -h.(i - V*) 


Now the true specific volumes of all vegetable fibre substances are 
sufficiently near to unity to permit the term (i — v,) being neglected 
in relation to bp, without any considerable error. The degree of 
water-logging is then simply the fall in specific buoyancy (b^ — b) 
expressed as a percentage of the initial value bp, or the fall in 
upward thrust of the float expressed as a percentage of its initial 
upward thrust. This simple method for calculating degree of 
water-logging has generally been used, and nearly satisfies the 
definition given above when water-logging is relatively slow. Ji 
To is the upward thrust of the float on first submersion, an dv^y 
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upward thrust after submersion for the time t, the degree of water¬ 
logging at the time t is calculated from : 


t == 100 



The rate of water-logging is described by the variation of f with t. 


II. Experimental Description and Measurement of Buoyancy. 

The buoyancy of a fibrous mass can be described quantitatively 
by (a) its initial specific buoyancy in water, and (b) its rate of 
water-logging, or its rate of change of specific buoyancy with time 
under defeed conditions. 

The initial specific buoyancy, which is the buoyancy when no 
water-logging has occurred, can be calculated from the overall 
specific volume by equation 5, or it can be determined experimentally 
when the water-logging is sufficiently slow to be negligible in relation 
to the time required to make the initial observation of upward 
thrust. 

In practice, most buoyant equipment, such as lifejackets or 
buoyant tanks, are filled by hand as tightly as reasonably practicable. 
In an extremely rough way, this m6ans that they arc filled at a 
constant pressure. The comparison of different fibres in respect to 
initial specific buoyancy should therefore be made for fibre masses 
packed under a constant pressure. Table HI in Section 6 contains 
measurements of overall specific volume at i.o Ib./ssq. in. pressure, 
made on various commercial fibres. This pres.sure is of the order 
of the average pressure applied in the hand-packing of buoyant 
equipment. The table shows, for example, that the specific volume 
of cotton is 8.4 and of Milkweed floss 22*3, and the corresponding 
initial specific buoyancies are therefore 7-4 and 21-3. These figures 
imply that i lb. of cotton packed reasonably tightly by hand would 
exert an upward thrust of about 7*4 lb. on first submersion in water, 
whilst a pound of Milkweed floss similarly packed would exert an 
upward thrust of 21-3 lb.; or that the weight of cotton required 
to provide a certain initial upward thrust would be nearly three 
times that , of Milkweed floss. It has been seen that the overall 
specific volume of the hollow fibres is very dependent upon their 
pressure histories, and the same is necessarily true of their initial 
specific buoyancy. The difference in specific volume shown by the 
Prime Java and Ceylon Kapoks in Table III must, for example, be 
reflected in a corresponding difference of specific buoyancy, but this 
4s a result of the commercial handling of the materials, and not an 
hitrinsic difference between the kapoks of different origins. . 

The rule of watCT-logging of a float is generally more important 
initial specific buoyancy. The practical requirement is for 
thrust, and,, within limits; it may not be 
whether a float of a greater, 

■or It 'however, always 'of the greatest 
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importance that the upward thrust shall not decrease rapidly when 
the float is immersed m water. 

For observations of rate of water-logging a laboratory apparatus 
is required that enables the change in upward thrust to be ooserved 
when a standard float is kept submerged in water. The simple 
apparatus used is shown diagrammatically in Fig. a. It crsi^sts 
of a cylindrical, cage A made from perforated sheet metal, and 



Fig. 2 


provided with metal rings B soldered to each end. The cage can 
be closed top and bottom by circular sheet metal discs C held in 
position by clamps G. These discs carry hooks enabling the cage 
to be suspended from a balance, and to be weighted with a sinker 
S at the bottom. Two of more cages can be clamped together (the 
intervening metal discs being removed), and in this way the height 
of the unit can be varied. The actual cages in use were 4 cm. in 
diameter, some 10 cm. and others 20 cm. high ; the volume of the 
shorter cage was approximately 125 c.c., and of the longer 250 c.c. 

The cage with its attached weight forms the sinker, and it is 
weighed in water, suspended from a balance, arm. It is then packed 
at some selected density (or overall specific volume) with the buoyant 
fibre, which forms the float. It is again submerged in water and 
again weighed, the difference in weights giving the upward thrust. 
The apparatus is left suspended in water, and weighed at suitable 
intervals to obtain the percentage: change in upward thrust with 
time. The temperature of the water used was thermostaticrfy 
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controlled at 25° C., and it contained o-i per cent, formaldehyde. 
The actual depth of submersion is, within small limits, unimportant, 
but in the experimental arrangement used the top circular metal 
disc was 2 cm. below the water surface. 

The conditions of packing can only be described by the weight 
of the fibrous filling and the volume of the cage, that is, by the 
overall density or specific voliune. The pressure is not known. 
The specific volumes obtained by the most convenient compact 
filling with different fibres were, however, of the orders shown in 
Table III, which corresponds to a pressure of I'O Ib./sq. in. 

12. Results obtained in Buoyancy Measurements. 

Of the many measurements made with the apparatus described, 
it is only possible to quote a few, illustrative of the most 
important conclusions. 

(a) The Effect of Displacement Pressure .—^The displacement 
pressure when the cage is first submerged is equal to its height, 
which was varied in different experiments with the same fibre 
fillings packed at the same density. The curves in*Fig. 3 give the 
degree of water-logging after 24 hours in water at 25° C., and at 



DISPLACEMENT PRESSURE, CM. 

Fig. 3 

X. Prka^ Java Kapok,. 

S5, Sea Islaa4 
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different displacement pressures, of Prime Java Kapok and of 
three different cottons, namely, Indian, Egyptian and Sea Island. 
The kapok was packed at i8 c.c./gram, and the three cottons at 
9 c.c./gram. The curves show that the effect of increasing displace¬ 
ment pressure is at first small, but that a value is ultimately reached 
beyond which a rapid rise occurs in the degree of water-logging. 
This is a somewhat critical value, and might be called the penetra¬ 
tion pressure. At displacement pressures greater than the penetra¬ 
tion pressure, the effects of surface tension are no longer sufficient 
to prevent penetration of water into the float. The bottom part 
of the float becomes water-logged, and the displacement pressure 
is thus automatically reduced below the penetration value. It can 
be seen from the figure that the penetration pressure is about lo cm. 
of water for the Indian cotton, 20 cm. for the Egyptian cotton, and 
25 cm. for the Sea Island cotton and the Prime Java Kapok. For 
the three cotton samples, the penetration pressure follows the same 
order as the fineness of the fibre, being greatest for the fine Sea 
Island and least for the coarse Indian (cf. fibre-weights in Table I). 

It is difficult to exaggerate the importance of displacement 
pressure either in testing the buoyancy of fibres, or in the practical 
application of fibre floats. The assessment of the relative merits 
of different fibres will depend greatly on the displacement pressure 
at which the tests are made. It can be seen, for example, that 
the four kinds of fibres for which results are represented in Fig. 3 
do not differ very greatly in their degree of water-logging at 10 cm. 
displacement pressure, but may differ very widely at higher values. 
For comparisons of other fibres with kapok, a displacement pressure 
of 20 cm. is a reasonable value since this is not far below the 
penetration pressure for Prime Java Kapok. 

In the design of floats, the maximum submerged depth should 
be reduced to a minimum, and for Prime Java Kapok and similar 
fibres should never greatly exceed 20 cm. The volume necessary 
to provide the required upward thrust should be obtained by a 
maximum practicable horizontal cross-section. It may also be 
noted that the displacement pressure can be effectively reduced by 
dividing the float into compartments with horizontal impermeable 
partitions so that air cannot be conducted through the fibrous 
filling from the lower to the upper compartment. Thus, two filled 
cages similar to that shown in Fig. 2, each 20 cm. deep, superimposed 
one on top of the other and clamped together, but with the inter¬ 
mediate metal disc C remaining in position, constitute effectively 
two floats each of displacement pressure 20 cm. On total sub¬ 
mersion they have the same initial upward thrust as a single filled 
cage 40 cm. deep (therefore of 40 cm. displacement pressure), but 
their degree of water-logging is much ksss at any time after sub¬ 
mersion, being substanti^y the same as for a single ao dm.^ float. 

It is easy to show with the apparatus described that the wafer-, t 
logging of a deep float is principalljJ^^oifeed to-its ^ fewest: 
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The 40 cm. deep cages were, for example, made up by clamping 
logellicr two cages, each 20 cm. deep. At the end of an experimt'iit 
the two can be separated, and their upward thrusts .st‘parat('ly 
measured. Table VII shows the degree of water-logging, after 24 
hours, of Prime Java Kapok, Egyptian and Indian cotton })acked 
as described above, (a) in a float of 40 cm. displacement pre.ssiin', 
and (i) in the upper and lower halves of the same float. 


Tabi-I!. vil 


Kibre. 

Dfffnv of W«itfr loKfjioR, i>er cent, nfter 24 hoius. 
40 cn», I U>at. 40 on. Ia»w<'r 40 <m. 

Piimc java Kapok 

• 

6 60 

iigyptian Cotton . 

50 

8 00 

Indian Cotton 

64 

35 <)o 


The degree of water-logging of the 40 cm. float is, as it should be, 
near to the mean for the two halves, which differ widely in the 
expected direction. 

(6) The Effect of Micro-biological Growth.—When, with the 
experimental arrangement described, floats of kapok, Milkw('od 
floss, or cotton are kept .submerged in pure water at 25” the 
initial rale of water-logging is slow, hut a relatively very rapid rise 
in degree of water-logging is always observed usually ladwc'i'U the 
second and fourth clay of submersion. At 20" U. flu* initial rat(> of 
watiT-logging is much tlu' sanio as at 25" ('., but no abnormal rise 
is generally observed during periods of .siil>in(T.sion up to st'VC'ii 
days, 'fhe abnormal rise at 25“ is attributc'd to the devdopmcuit 
of inicro-orguni.sras at tliis favourable' tem])eratim‘, and to their 
effect on the wettability of the fibres surfaces. Evidc-nce for this is 
found in the fact that if the pure water is n'placc'd by O’l pc'r cent, 
formaldehyde solution—an inhibitor, particularly of bacterial 
growth—there is little effect on the rate of water-logging at 20" (’., 
but the rapid ri.se otherwise observc'd at 25" C. is completely ('limi- 
nated in nearly all the cases examined. In illustration of this. 
Fig. 4 shows the degree of water-logging at 25® C. for floats made 
from the same Prime Java Kapok at a specific volume, of i6‘7 c.c./ 
gram and a displacement pressure of 20 cm., submerged for diflc'rent 
periods up to six days (i) in pure water, and (2) in o-i per cent, 
formaldehyde solution. Similar curves could be given for cotton 
and Milkweed floss. The choice of 25° C, as the standsird tempera¬ 
ture for buoyancy measurements was made before the large cflects 
of micro-biological growth at that temperature were realised. These 
effects are generally observed only in periods of submcjrsion exceed¬ 
ing one day, and they arc generally eliminated by the use of for¬ 
maldehyde. Nevertheless, anomalous results are occasionally 
obtained in long submersions at 25° C. that may be due to insufficient 
protection against the growth of organisms, and a lower temperature 
(15® or 20° C.) would be a better choice in a standard test, the use 
of the antiseptic being still retained. 
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PERIOD OF SUBMERSION, DAYS 


Fig. 4 

Prime Java Kapok at 25X. 

1. In pure water. 

2. In 0*1 per cent, formaldehyde. 

(c) Comparison of Different Fibres .—^It has already been suf¬ 
ficiently explained that the relative initial specific buojTancies of 
different fibres are determined purely by their relative overall 
specific volumes. Large differences are encountered attributable 
to variations in the history of the hollow fibres, and when these 
complications axe avoided there is little difference in initial specific 
buoyancy between Milkweed floss and kapoks of different origins, 
that of cotton being much lower. 

In respect or rate of water-logging. Prime Java Kapok gave the 
most consistent and lowest results, the degree of water-logging at 
20 cm. displacement pressure in the apparatus described rarely 
exceeding lo per cent; during three days submersion, and not 
greatly exceedihg it during a week. Kapoks from other sources 
have given variable results, some of them as good as Prime Java 
Kapok, others considerably inferior. Unless the fibre is produced 
under conditions of careful cultivation, and its production stan¬ 
dardised as far as possible, there can of course be no assurance 
that any particular sample is truly representative of the product 
from a given locality. If such cultivation and standardisation 
were ensured, there seems no reason to doubt that the buoyant 
properties of Prime Java Kapok could be attained in kapoks from 
other sources, for example, Ceylon. 

For the sample of Milkweed floss examined, the rate of water¬ 
logging was appreciably greater than fltet of Piime-jstva, 
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20 cm. displacement pressure, though little different at lo cm., and 
this material undoubtedly constitutes a reasonably effective buoyant 
filling. 

The rate of water-logging of the fine-stapled cottons (ICgyptian, 
Sea Island) is not very different from that of Milkweed flo.ss, but 
the coarser-stapled cottons (Indian, American) water-log con¬ 
siderably more rapidly at displacement pressures above lo cm. 
When a cotton float that has been partly water-logged is dried, 
the volume of the fibre raas.s, and hence its sjKicific buoyancy, may 
be found to be coasidcrably below their original valutjs. Tlw; 
compacting of the fibre mas.s under this treatment may be a n'.suU 
of the swelling and deconvolution of the cotton hairs in water, 
and the consequent greater cohesion of the fibres when the; mass is 
dried. This constitutes a serious disadvantage of cotton as a 
buoyant filling, compared with kapok or Milkweed floss. 

The rate of water-logging of Akund is so great that the degree 
of water-logging exceeds 50 per cent, in a few hours at 20 cm. 
displacement pressure. These are conditions under which the 
observed initial specific buoyancy is somewhat indeterminate, and 
is always lower than the theoretical value calculated from the 
overall specific volume. 


13. Floats with non-rigid Covers. Lifejackets. 

Lifejackets commonly consist of cotton fabric covers more or 
less rectangular in form, filled with kapok. A float of this kind 
differs in one important respect from the filled cage illustrated in 
Fig. 2 used as a standard float in the experimental investigation of 
buoyancy; namely, its walls are not rigid, and the enclosed fibre 
can increase in volume by causing the shape of the cover to alter 
in the direction of a more pylindrical, and less cushion-like, form. 
It has been seen that kapok which, in its early history, has been 
submitted to sufficiently high pressure increases in specific volume 
at a constant pressure when subjected to a high humidity, a condi¬ 
tion that occurs when a lifejacket is floated on water. In a rigid 
case the increase of volume cannot occur, and therefore the pressure 
mside the case must rise, But in a non-rigid cover some increase 
in volume is possible, though its amount is limited by the resistance 
of the cover to distortion, or to extension. The comequent rise in 
specific volume must result in a gradual rise of specific buoyancy, 
or of upward thrust, as the kapok—originally in equilibrium with 
air at normal humidities—^slowly comes into equilibrium with the 
water-saturated atmosphere in the neighbourhood of the water 
sttrtaee. The effect is opposite in direction to that produced by 
;prt^ 4 ®ggmg, and may compensate or even over-corapensate, for 
the 1 ^ of the lifejacket may actually rise as its 

water increases./Under these conditions, the 
is not 4 mea«wt*slf degree of water-logging. 
1 the water-logging 
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is not, so that a fall in huriyancy must evimtually sot in after a 
sufficient period of imnuirsion. Thttstt effects have been clearly 
clcnK»nstrate(l in a systematic investif»ation of lifejackets. 

The standard lifejacket is specified as containing ij lb. of Prime 
Java Kapok distributed e«|ually between two fabric pockets of 
specified dimensions. The practical test prescribed for it.s official 
inspection [4] consists in observing its iM-Uavioiir on floating with 
lOjI ll>. of iron attached to it. Since lb. of iron weighs about 
14I lb. in water, and since the upward thrust of the standard 
lifejacket is generally between 22 lb. and 24 11*. it floats under 
this loud with about two-thirds ttf its bulk submerged. For a fl(»at 
on the .surface of water, tlie initial displacement pressure is the 
distance from the water surface to thi* lowest iioint on the float, 
ami it is in the neighbourhood of 10 to 15 cm. for tin* .staiidarcl 
lifejacket loaded in the maimer described. The npwanl thrust of a 
lifejacket can of course be measnretl as for any other float. At 
desired intervals, the load on the floating jacket is increased so as 
to form a sinker sufficiently heavy tc* submerge it, and the weight 
of the combination, and that of tlie sinker separately, are deter¬ 
mined, most conveniently with a spring balance. The displacement 
pressure i.s greater for the submerged, than for the floating jur.krd, 
so that it should not be kept submerged for longer than is necessary 
to make the measurenient. 

Table VIH contains the results of obsiTvalious made on three 
lifejackets con.si.sting of tlu* sjs'cified cover filled with 11 lb. of 
I’riine Java KajXJk (the stamlard lifejacket), ami with equal weights 
of Ceylon Kapok and of Milkwml floss, Tlie jackei.s were floated 
under the conditions described above, and their upwaril thrusts are 
recorded for {Kiriods of floating of three hours, (jne, three and seven 
days. The upward thrust after three fiours floating is taken as 
the initial value, that observed immediately after immersion of the 
jackets being a little indefinite owing to the slow wotting of the 
fabric cover. The upper half of the table contains the results of 
floating the jackets for a week (first immersion); the lower half 
(second immersion) gives the results obtained on the same jackets 
stove-dried to their original weights following their first immersion, 
and refloated for a second week, under the .same conditions as before 


via 


Tlnit (if PUmtiim* 

UtJWAitl Tlirttnl in lb. nt ib. 

First Immeriion i 

IVitae KAftak. 

Cfiylkm Kgfxik. 


3 hours 

244 

27*7 

afi 9 

X day 


»7‘3 

a6*a 

aS’S 

3 days 

«3*4 

24*2 

7 days 

Secoad Ismxsndon: 

. 23*1 

Gain 0*7 

a6’4 

Loiis 

33‘6 

Loss 3*3 

3 hoars » 

24*a 

«7*3 

24*2 

I day 

* . 23-8 

267 

23*0 

3 toys . 

23*6 

a6‘3 

230 

7 days 

• » ^3*4 

Lorn 0*8 

a6“0 

Lomx »3 

aa«3 

um X 7 


14 
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The results arc given in the table as upward thnssts in lb., but 
they could be expressed as specific buoyancies by dividing all the 
figures by 1-5, the weight of the filling in lb. The results for the 
Prime Java Kapok in the first immersion show that it fir.st increases 
in buoyancy so that after three days floating it has an upward 
thrust greater by 1 lb. than the original. A very slow fall in 
upward thrust then sets in, but the result of floating for a week is 
still a net gain of 0-7 lb. in upward thrust. After stove-dryiiig, the 
Prime Java Kapok shows a higher initial upward thru.st in its 
second immersion than in its first, but there is a steady fall of 
upward thrust throughout the second immersion, and a net Io.hs of 
o>8 lb. as a result of floating for a second week ; even at the end 
of the second week, however, the upward thrust remains higher 
tjban the initial value in the first immension. 

The Ceylon Kapok differs from the Prime Java in the following 
respects. The initial upward thrust in the first immersion is higher 
by 5-3 lb. The upward thrust falls, however, consistently through* 
out the first immersion, and there is a net loss of i‘3 lb. during 
floating for the first week. On stove-drying and re-iramersion, the 
Ceylon Kapok nearly, but not quite, recovers the initial upward 
thrust shown in the first immersion, and the second week of floating 
is accompanied by the same loss as the first. 

These results are precisely parallel to, and are explained by, 
those obtained in the measurements of overall specific volume 
already discussed. The Prime Java Kapok was taken as a finished 
product from the bale, where it had been subjected to pressure. 
The Ceylon Kapok was used immediately after its machine-pro¬ 
cessing without subsequent baling. It therefore had a higher 
specific volume than the Prime Java, and hence showed a higher 
initial specific buoyancy, or upward thrust, in the lifejacket. V^en 
the Prime Java Kapok is exposed to a high humidity during the 
flotation of the jacket its specific volume tends to recover from the 
effects of its pressure history, and its buoyancy therefore rises. 
The variation of the upward thrust with time is then complex, 
being a composite result of two opposite effects, that of increasing 
volume and of normal water-logging. The stove-drying of the 
jacket and its repeated immersion resembles the cyclic humidity/ 
temperature treatment of Section 8, and produces the greatest 
volume recovery; corresponding to this, the buoyancy attains a 
maximum at the be^nning of the second immersion, during which 
there is little further increase in volume, and no increase in buoyancy. 
There may be a further slight recovery in volume during the second 
immersion, but it is not sufficient to affect the general downward 
tps^i of upward thrust characteristic of normal water-logging. The 
in upward thrust during the second immersion will, 
a^^ ^^ ^^^,^^&^| ^uclerestimate ihe true degree of water-k^ging 

ar^ Pbiffirved with tib#-.Ceylon Kapok 
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l)ec.'UK(‘ the fibres have not been seriously straini’d in a simii- 
pennanenl way by im])n.sed pressures, and hence, little recovery of 
volume ran occur. The loss in upward thrust is proliably a fairly 
reliable measure of tlie degrei' of vvafer'fof*gtng of tlu‘ (a-ylon Kapok, 
whicli is then a little l«-low 5 per cent, during floating for a week. 

The results obtaiiieri for the Milkweed floss are very similar to 
those for the Ceylon Kapok, e.veept that the rate of water-logging 
as measunal by tla- lo.ss in upward thrust during floating for a wee.k 
is slightly greater, 'i'he initial Imoyaticies of thi^ two, like their 
overall sjHicifie volumes, are very near, ami there is again no 
evidence of semi'pi'nnanent strain in the fibres .such as are released 
in atmospheres of high humidity. 

As a result of the high specific volunws of the Ceylon Kapok 
and the Milkweed fio.s.s, the hand-packing of j| lb. of these fibres 
into a standard cover was much more difficult than the packing of 
l| lb. of Prime Java into the saim* covi-r ; it retpiires so much 
more time and effort that it would not be praeticahle in hulk pro¬ 
duction. If, by reduction of the weight of filling, the packing 
were made equally convenient fo fhat of ih. of Prime Java 
Kapok, the volume, and fheri'fore ihe initial upward Ihnist, would 
of course he correspondingly reduced, b'or example, a staiidartl 
lifejacket cover filled with 1} lli. of Milkweeil floss and ikiated 
under the conditions descrihed previously gave the ivsnlis lec.onled 
in Table IX. 


T*m.R IX 

Time n( floatlna ... 3 hnun 1 (lay 3 ilnyii 7 tUye 

U{ 9 Wiirit ’I'hruHt . . lb. ti-t .o i .id'U iie 3 

{..mi j'Q 

The initial upward thrust is now very similar to that of the Prime 
Java Kapok in Table Vll 1. The degree of water-logging in a week is 
13 per cent., which is nearly the same as for the Milkweed floss in 
Table VUl packed at the higher density. 

The use, as a filling for lifejackets, of kajmk that has a relatively 
low specific volume (as a result of pressure treatment) has certain 
obvious advantages. The low specific volume facilitates the 
packing of a given weight into a .specified volume, whilst under 
service conditions—floating in water—the volume recovery results 
in an increa.se of buoyancy. That the difference between the 
Prime Java and Cleylon Kapoks shown in Table VIII is due to the 
history, and not to the intrinsic quality, of the fibres is finally 
shown by experiments with lifejackets filled wdth Ceylon Kapok 
baled after machine-processing, in imitation of the normal treatment 
of Prime Java, Table X gives the results of experiments similar 
to those &eady described, but with a standard lifejacket cover 
filled with Ceylon Kapok baled after final processing to a density 
of 17 Ib./cu. ft.; the kapok was otherwise the aame as tlmt ior 
Whi(^ results were given in Table VIII. It may be emphadswItlMi 
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all fillings for lifejackets an* well teasc'cl out by han<I befon* in.s(‘rlion, 
as they are before a specific volume measurement. 




Tabik X 



Time of floating. 

1 hr«H » 

X <lav 

^ (iiyn 

7 ♦ItVH 

Upward Thrust, lb. 




ist Immersion 

24^2 



24 ‘K 

2nd Iminerhion 


-25*5 


zyo 


The results are very similar to thos(> n'conli'cl for tin* Prijin- 
Java in Table VIll. The initial upwiinl tlirn-st is a litth' hijfjher, but 
the behaviour of the Prime Java and Ueylon Ka])ok.s is iih'iitii'al 
in respect ot the rise in buoyancy during tlw* first imnu'rsion, the 
attainment of a maximum at tin* start of tlu' .socotid immersion 
after stove-drying, and the fall in buoyancy during the second 
period. 

14. Some Practical Conclusions. 

Most of the Empires kapok.s examined w<‘re not available in 
sufficient quantity for conveniemt machini‘-proce.ssing. 'they had 
reached this country at best in a hand-(‘U'aned condition, anti 
large-scale compari.sons (which are .somtdimt's made) beiwt‘en 
kapoks in this condition and Prime Java nec(‘S.sarily lead to tlisap- 
pointing rc.sults. The Ixuielicia! (>liect of tin* muchint'-proee.ssing is 
not merely in its cleaning actitui, but alst> in the opening up of (he 
denser fibre aggregatt's, and in tiu“ protluction of a nion* homo- 
gent'tms product of greater filling cajtacity. Ceylon Kapok, to the 
grading of which some attention apinsans to be paitl, has been 
examined in a fairly comjjrtdusasivo way. The material ust'tl in 
this investigation was imixirted as ** double hand-cleaned,” but 
machine-processing was essential in order to obtain tlio best results. 
After efficient macMne-processing, the samples of C(>ylon Kapok 
examined showed no intrinsic difference from Prime; Java in buoy¬ 
ancy, filling capacity, or any fibre characteri.stic, and it .se(‘m.H likely 
that this would also be true of kapoks from .some othisr .sonn:<‘S. 

Kapoks tliat arc not grown under conditions of <'fmtrolled 
cultivation have sometimes been su.spccted of admixtiue with 
other fibres of inferior buoyant proj^rties such as Akund, an admix¬ 
ture that is not easy to detect with certainty in bulk <lt‘liveiies. 
They may also be more variable in quality owing to variaH<jns in 
the maturity of the fibre, and in the extent of damagt; by weather 
or pests. 'Hiese as]^cts of the problem have not come within tin; 
scope of this investigation, which is only concerned with .showing 
that kapoks can be obtained from sources other than Java of such 
a quality as to be indistinguishable, after suitable processing, from 
Prime Java Kapok in any of the properties examined here. 

A^»owl«rf®Enent has already been made of the important 
conMbtttion of Mr, W. H. Rees, of the British Cotton Industry 
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Research Assewiation, to this study of kapok. Measuroinent.s <>f 
buoyancy, and of .some other properties were, nrade by Mr. (i. 
Hughes, and other niemhcr-sof the staff of this Institute have made 
valuable contributions, The author is indtdjted to Messrs, Harrison 
and Jones, Ltd., of Liverpool, for their courtesy, practical advic*’, 
and generous co-operation. Finally, the work was rendered pos.sihle 
only through tlu; assistan«u> of the Director (leneral of Scientific 
Research and Development, Ministry of Supply. 

i, Kddm, W. ShirlfV MK, No. 20, 

2* <’r. Shniftv fttsUhik No« 1. 

3. IVmi% V\ T, Shifkv hishtutt* lU, Nt». ii. 

4. (tn t0 th^ Sunwy nj Lift* Sminf* (It.M. SUiitmery Olfice, 

mh). 


NOTES 

Mr. F. Ferrar, M.A, (fantah.),-' Ibe Imperial Instilnie. has lost 
the services of another senior member of tiie staff thrnngb the 
retirement last June of Mr. I'errac. 

Mr. h'errar joined the institute in December njt.j as an assistant 
in the lnteliig»‘nre Section, Plant and .Anitnal Piodnets Depaitnient 
(then known as the Technical Information Ihire.iti). After serving 
for over 18 yeur.s ,as a .senior a.ssi.stanl in this sertion he became it.s 
Vice-Principal in August I9.}.|, and on the s;uue date tt>»k over the 
editorship of the Htit,i.i;tiN rrf the Imperial Institute. 

The Detennination of Pyrethrlne.• ■ A few years ago the Imperial 
Institute started a collaborative study with Hothamsted Experi¬ 
mental Station of the various methods then known of determining 
the pyrethrin contemt of pyrethrum flowers, concentrates and 
spray. As a ro.sult of this work, carried out by Dr. J. T, Martin 
and S. T. P. Urightwell, it has been found that slight modification 
of the mercury reduction methotl originally dc.scribed by Wilcoxon 
and Holaday gives the most satisfactory resultss. Working details 
for carrying out this modified Wilcoxon-Holaday method have 
been drawn up not only for the evaluation of pyrethrum flowers, 
but also for concentrates and spray. More recently as a result of 
the claim made by J, J, T. Graham and F. B. La Forge {Soap, 
1943, 19 , III) that the factor for pyrethrin I in terms of M/ioo 
potassium iodate solution as used by Wilcoxon and Holaday was 
too low, farther collaborative work has been carried out by the.se 
two institutions (K. A. Lord, G. T, Bray and F. Major), in con¬ 
junction with Dr. T. F. West and F. H. Tresadem (of Messrs. 
Stafford Allen & Sons Ltd.l and Dr. S. H. Harper of University 
CoUege, Southampton. This more recent study corroborates the 
lactor found by Graham and La Forge, namely, that i ml. M/ioo 
pota«dum iodate solution is equivalent to 57 mgm. of pyrethrin !. 
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The results obtained in both these collaborative studies are 
being incorporated in three papers, which it is hoped will be pub¬ 
lished shortly in a scientific journal. These collaborative studies 
were carried out under the direction of a consultative panel, con¬ 
sisting of Dr. F. Tattersfield and Dr. J. R. Furlong in addition to 
those named above. 
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Experiment Station, 1944-) 

The Moisture Profile in some Trinidad Forest and Cacao Soils, By E. M. 
Chenery and F. Hardy. Trap, Agric,, Trin., 1945, 82 # No, 6, 100-115. 

A Guide to Some Rhodesian Soils. By B. S. Ellis. Rhod, Agric, 
ms* 48 , No. 2, X 43 -i 53 ‘ 

Soil Erosion and Land Use in the Union of South Africa. By H. H. 
Bennett. Pp. 28, 9I x 7. (Pretoria: Department of Agriculture and 
Forest^, 1945.) 

Drift Sand Reclamation and Coast Stabilisation in the South Western 
Districts of the Cape Province, By C, R. GohL /. S. Afr, For, Assoc,^ 
1944, No. 12, 4-18. 

Report of the Chief of the Soil Conservation Service, United States 
Department of Agriculture, 1943-1944. Pp. 48, 9 x 6. (Washington, 
D.C.: Superintendent of Documents, Government Printing Office, 1944,) 
Price 10 cents. 

Insecticides 

(See p. 219.) 

Foodstuffs—aeneral 

Nutritive Values of Wartime l^oods. War Mem, No, 14, Med, Res, 
Coun. Pp. 59, gi X 6. (London: H,M. Stationery Office, 1945*) ^™e 

xs, A series of tables compiled for the Committee upon Accessory Food 
Factors (Vitamins). 

Origins of Some East African Food Plants. Part IV. By P. J, Greenway. 
B, Afr, Agric, I 945 » W, No, 4, 25X-256. 

Modern Methods of Food Preservation. By O, Jones. Pp, 30, Si x si, 
(Xuondon : Royal Institute of Chemistry, 1945-) 

Beverages 

Report on the Fermentation Industries for 1944, Prepared for the 
Society of Chemical Industry and the Institute of Brewing, By B, M, 
Brown. Pp. 19, 9i X 7i. (London : Society of Chemical Industry, 1945.) 

Riboflavin in Beer and in the Brewing Process. By J. W. Tullo and W. J. 
Stringer. J, Inst, Brew,» 1945, 86-97. 

Physiological and Biochemical Researches in Cacao in 1943-44. By E, C, 
Humphries. Trap, Agric,t Trin,, X945, No. 4, 66-68. 

Note sur la Culture du Cacaoyer et son Avenir au Congo Beige. By A. 
Ringoet. Projet de Culture mixte Cacaoyers-H 6 v 6 a. By A. Hacquart, 
Publ, No, 28, SMe Tech., I,N,E,A,C. Pp. 82, 9 i X 6 ^, (Brussels; 
Institut National pour Tfitude Agronomique du Congo Beige, 1944*) Price 
pi. 36. ' 

The Multiple Stem System of Growing Coffea Arabica, By S. M. Gilbert., 
Pamphl, No, 39, Dep, Agric, Tanga/mika, Pp, xo,. 91 x 6}. (Dar es 
Sala^: Government IPrinter, X943.) 5 ^ cents. 
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Elgon Dieback Disease of Coffee. By C. A. Thorold. E, Afr, Agrio, J,, 
1945, 10 , No. 4, 198-206. S5rmptoms and methods of dealing with the disease 
and problems of coffee growing at the higher altitudes are discussed. 

Coffee Crop, 1943-44 : Report on Quality and Its Improvement. PamphL 
No. 37, Dep. Agric. Tanganyika. Pp. 9, 9^ X 6. (Dar es Salaam : Govern-- 
ment Printer, 1944.) Price 50 cents. Prepared by the Chief Scientific 
Officer, Coffee Research Station, in collaboration with the Classiffcation Panel 
of the Tanganyika Coffee Corporation, Ltd. 


Cereals 

Cereal Diseases. Their Recognition and Control. By W. C. Moore. 
Bull. No. 129, Minist. Ague., Lond. Pp. 42, 94 X 6. (London: H.M. 
Stationery Office, 1945.) Price 

The Hybrid Com Industry in Ontario : Pathological and other Problems. 
By L. Koch and H. F. Murwin. Emp. J. Exp. ^gric., 1945, 5 ^* 

lOO-III. 

Growing Sweet Com for the Cannery. By J. H. Beattie. Frms.* Bull. 
No. 1634 {Eevised:^, U.S. Dep. Agfic. Pp. 18, 9x6. (Washington, D.C.: 
Superintendent of Documents, Government Printing Office, 1945*) Price 
10 cents. 

Fertilizing of Maize. Experimental Results on the Sandy Soils of the 
North-western Free State. By L. L. Eksteen. Frmg. S. Afr., 1945, 2 ^ 0 * 
No. 231, 3S4* 

Rice in Assam. By H. K. Nandi. Indian Frmg., 1944, 6, No. ii, 
505-508. Discusses the varieties grown and efforts which are being made 
to improve and increase production. 

Comparative Performance of Wheat Varieties in Eastern Washington, 
By O. A. Vogel and O. E. Barbee, Bull. No. 450, Wash. Agric, Exp. Sta. 
Pp, 28, 9x6. (Pullman, Washington: Agricultural Experiment Station, 
1944 *) 

Choosing Wheat Varieties for Grain. By R. E. Soutter. Queensld, 
Agric. 1945, 60 , Pt. 4, 197-209. 

Quality Characteristics of Wheat Varieties Grown in the Western United 
States. By C. C. Fifield, C. E. Bode et al. Tech. Bull. No. 887, U.S. Dep. 
Agric, Pp. 35, 9 X 6. (Washington, D.C.: Superintendent of Documents, 
Government jWnting Office, t945.) Price 10 cents. 

Wheat Varieties Resistant to the Hessian Fly and Their Reactions to Stem 
and Leaf Rusts. By W. B. Cartwright and R. G. Shands. Tech. Bull. No. 
877, U.S. Dep. Agric. Pp. 6, 9 x 6. (Washington, D.C.: Superintendent 
of Documents, Government Printing Office, 1944.} 

Orfed Wheat. By O, A. Vogel, S. P, Swenson and C. S. Holton, Bull. 
No. 451, Wash. Agric. Exp. Sta. Pp. 10, 9x6. (Pullman, Washington: 
Agricifftural Experiment S-Ution, 1944.) 

Soil Treatments for Winter Wheat. A Summary of Field Experiments, 
By L, B, Miller and F. C. Bauer. BuU. No. 503, Ji/. Agric. Exp, Sta. 
Pp. 3 ^^ 9x6. (Urbana, Illinois : Agricultural Experiment Station, 1944.) 

Eyespot of Wheat and Barley. Adv, Leafl. No. 321, Minist. Agric., 
Lond. Pp. 4, 84 X 54 - (London: H,M, Stationery Office, 1945*) Price 
xd. 

The Restriction of Insect lufestabion to the Periphery of Bulk Wheat. 
By F, Wilson. J. Conn. Sci, Indusir. Fes. Aust., 1945, 18 , No. i, x-5. 


. \ ' Ptllm 

The Effect of Borax Dressings on the Growth and Yield *of Field Beans 
( L.Ji By Owen, D. Snow aiid C. L, Thom. /. Agric. Sci., 
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Sugar 

Virus Yellows of Sugar Beet, By R. Hull. /. Minist. Agric,, 1945, 

No. 2, 66-70. 

Brazirs Sugar Industry. Foreign Comm. Wkly., 1945, 19> 12-15. 

The Sugar Industry of Fiji. Report by C. Y. Shephard. Col. Rep. No. 
188. Pp. 64, X 6. (London: H.M. Stationery Ofhce, 1945.) Price is. 

Industrial Utilization of Bagasse. Introduction. By R. C. Srivastava. 
Bagasse as a Fuel in the Sugar Factory, By K. S. Arnold and D. K. Brahma. 
Activated Carbon from Bagasse. By K, S, G. Doss and N. S. Jain, Bagasse- 
Resin and its Plastics. By Prakash Narayan and S. S. Bhatnagar. The 
Manufacture of Insulating and Pressed Boards, Wrapping Paper and Straw 
Board from Bagaswse. By S. Chattar Singh. Bagasse for Cattle Feeding, 
By H. S. Chaturvedi. J. Sci. Industr. Res. India, I945> 3, No. 9, 389-406. 

Boot Crops 

The Indigenous American Potatoes and their Value in Plant Breeding, 
Part I. Resistance to Disease. Part II. Physiological Properties. By 
J. G. Hawkes. Emp. J. Exp. Agric., 1945,13, No. 49, 11-40. 

Investigations of the Hydrocyanic Acid Content of Manioc (Manihot 
uHlissima). By A. W. R, Joachim and D. G. Pandittesekere. lyop. Agric., 
Ceylon, 1944, 100, No. 3, 150-163. 

Studies in Manioc and Lima Beans with special reference to their Utiliza¬ 
tion as Harmless Food. By C. Charavanapavan, Trop. Agric., Ceylon, 
1944* 100, No. 3, 164-168. 


Fruits 

Banana Culture in Tropical Queensland. By S. E. Stephens. Queensld. 
Agric. J., 1945> 69, Pt. 3, 137-153. 

Studies on Nutrition as Qualified by Development in Musa cavendishii 
Lamber. By W. A. T. Summerville. Queensld. J. Agric. Sci., 1944, 

No, t, 1-127. 

The Banana Weevil Borer. By J. A. Weddell. Queensld. Agric. J., 
1945* 60, Pt. 2, 85-89. 

Black Spot of Apple. By H, K. Kemp and J. A. Beare. /. Dep. Agric, 
S. Aust., 1945, 374-360. Summarises the results of field trials on 

control methods carried out in S. Australia since 1936. 

Production of Quality Apple Butter with Good Yield. By C. S. Nevin 
and H. H. Mottern. Fruit Prod. J., 1945, 24, No. 8, 228-230, 253. 

New Methods Produce Superior Dehydrated Cut Fruits. Part 11. 
Apricots. By H. J. Phafi, G. L. Marsh, K. M. Mrak and C. P. Fisher. Food 
Industr., 1945, 3.7, No. 3, 96-98, 180-188. 

The Citrus Thrips, Measures for Its Control, and their Effect on Other 
Citrus Pests. By E. A. McGregor. Circ. No. 708, t/.S. Dep. Agric. Pp. 
X2, 9x6. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1944.) 

Vitamin C Content of Processing Residue from Florida Citrus Fruits,* 
By C. D. Atkins, E. Wiederhold and E. L. Moore. Fruit Prod. X945, 
24, No. 9, 260-262, 281. 

Modem Technics Produce Quality Citrus Products. By J. L. Heid. 
Food Industr., 1945,, 17 , 76-79. An outline of citrus products pro¬ 

cessing. 

Why Canned Citrus Juices Deteriorate in Storage. By D. W. Riester, 
O, G. Braun and W, E. Pearce. Food Industr., X945, 17, No. 7, 76-78, 
184-192. 

Control of Cranberry Fruit Rots by Spraying. By R. B. Wilcox and 
H. F. Bergmaii. Circ. No. 723, U.S. Dep. Agkc. Pp. 6, 9 x 6, (Washing¬ 
ton, D.C.: Superintendent of Doouir^ts, Government Printing 
1944.) Price 5 cents. -k; ' ^ 
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The Retention of Vitamin C during the '' Cold Process Preservation of 
Black Currants. By S. G. Kendrick and A. W. E. Downer. /. Soc. Chem. 
Ind„ Lond., 1945. 64, No. 5, I45-I47* 

Seasonal Changes in Florida Grapefruit. By P. L, Harding and D. F. 
Fisher. Tech, Bull. No. 886, U.S. Dep. Agnc. Pp. 100, 9X6. (Washing¬ 
ton, D.C. : Superintendent of Documents, Government Printing Office, 
1945.) Price 25 cents. Gives information on the physical characters and 
the chemical constituents of sprayed and unsprayed fruit during crop years 
1939 to 19-^13, on the changes that occurred in the fruits as they matured 
and on the factors that influenced eating quality and food value. 

The Effects of Superphosphate on Orange Trees. By A. C. Bathurst. 
Frmg. 5. Afr., I945» 231, 351-353- 

Quality of Canned Orange Juice. By J. M. Boyd and G, T, l^eterson. 
Industr. Engng. Chem., I%dustr. Ed., 1945, 37, No. 4, 370-373. Discusses 
factors affecting the flavour of canned orange juice. 

New Methods Produce Superior Dehydrated Cut Fruits, Part III. 
Clingstone Peaches and Pears. By H. J. Phaff, E. M. Mrak, R. L. Perry 
and C. D. Fisher. Food Industr., 1945. 17* Ho. 6, 84-87. 

Pruning and Training Tomatoes in the South. Ctrc. No, 712, U.S. Dep. 
Agnc. Pp. 16, 9x6. (Washington, D.C.: Superintendent of Documents, 
Government Printing Office, 1944.) 

Dried Syrup Treated Fruit. A Report on a Joint Project of the Office 
of -the Quartermaster General, U.S. Army, and the University of California. 
By W, V. Cruess, H. F. Friar and P. van Holten. Fruit Prod, 1945, 24, 
No. 8, 241-242, 247. 


Spices 

Vanilla Curing and Its Chemistry. By F. E. Arana. Bull, No, 42, 
Puerto Rico Fed, Exp, Sta. (Washington, D.C.: Superintendent of Docu¬ 
ments, Government Printing Office, 1944.) Price 5 cents. 

Vegetables 

Vegetable Production in South Africa. Compiled by the Division of 
Horticulture, Pretoria. Bull. No, 255, Dep. Agnc. U%. S, Afr, Pp. 114, 
9i X 6. (Pretoria : Government Printer, 1945*) Price ic. 

Freezing of Commercially Packaged Asparagus, Strawberries and Corn. 
By M. MacArthur. Fruit Prod. 1945, Ho. 8, 238-240. 

Commercial Cabbage Culture. By V. R. Boswell. Circ, No. 252 
(Revised), U.S, Dep. Agric. Pp. 60, 9 X 6. (Washington, D.C. : Superin¬ 
tendent of Documents, Government Printing Office, 1945.) Price 15 cents. 

Controlling Damping-off and other Losses in Celery Seedbeds. By G. R. 
Townsend. Bull. No, 397, Fla. Agnc. Exp. Sta. Pp, 27, 9X6. (Gaines¬ 
ville, Florida ; Agricultural Experiment Station, 1944.) 

Harvesting and Curing of Garlic to Prevent Decay, By H, P. Smith, 
G, E. Altstatt and M. H. Byrom. Bull. No. 651, Texas Agnc, Exp, Sta, 
Pp, 28, 9x6. (Texas : Agricultural Experiment Station, 1944.) 

Cultivation of Mushrooms in Burma. By L. N. Seth. Indian Frmg., 
1944, 6, No. II, 520-522. 

The Mushroom Mite (Tyrophagus hntneri (Osborn)) as a Pest of Cultivated 
Mushrooms. By A. C. Davis, Tech. Bull. No. 879, U.S. Dep, Agnc. 
Pp. 26, 9x6. (Washington, D.C.: Superintendent of Documents, Govern¬ 
ment Printing Office, 1944.) 

A Comparative Study of Onion Varieties in relation to Bolting and Yield 
when grown from Sets. By M. Holdsworth. Ann. AppL Biol., 1945, 32, 
No. I, 22-32. 


Fodders and Forage Crops 

Substitute Feeding Stuffs. By J. Duckworth. **Growmore Bull, No. 
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8 (Revised Ed.), Minist. Agric., Lond. Pp. 16, 9^ x 6 , (London : H.M. 
Stationery Of&ce, 1945 -) ^Price ^d. 

Ensilage Investigations with Tropical Forages. By D. D. Paterson. 
Trop, Agric,, Trin,, 1945, 22 , No. 3, 43 - 4 ^* 

Mould Deterioration of Feeding Stuffs in relation to Humidity of Storage. 
Part III. The Isolation of Mould Species from Feeding Stuffs Stored at 
Different Humidities. By D. Snow. Ann. AppL BioL, 1945, 32 , No. i, 
40-44. 

Buffalo Alfalfa. By C, O. Grandfield. Circ, No. 226, Kansas Agnc. 
Exp. Sta. Pp. 7, 9 X 6, (Manhattan, Kansas: Agricultural Experiment 
Station, 1945-) A new variety of alfalfa, the main advantage of which is 
its high resistance to bacterial wilt. 

The Manufacture and Storage of Cereal Fedding-Stuffs with Incorporated 
Non-Protein Nitrogen Compounds. By D. Snow, J. A. B. Smith and N. C. 
Wright. J. Agric. Set., 1945, 86, Pt. 2, 65-71, 

Dried Citrus Peel and Pulp as a Feed for Lactatiixg Cows. By O. C. 
Copeland and C. N. Shepardson. BuU. No. 658, Texas Agric. Exp. Sia. 
Pp. 17, 9x6. (Texas : Agricultural Experiment Station, 1944.) 

Fuzzy American Cotton Seed as a Safe Cattle Feed, By Lai Chand 
Dharmani. Indian Frmg., 1944, 6. No. 10, 459. 

Investigations on Famine Rations for Livestock. I. Munj {Saccharum 
munj Roxb.) and Molasses as Famine Rations. By Narain Das Kehar. 
Indian J. Vet. Set., 1944, 14 , Pt. i, 40-48. 

The Nutrition of the Bacon Pig. X. The Value of Extracted Palm- 
Kernel Meal in the Feeding of the Bacon Pig. By H. E. Woodman, /. 
Agric. Sci., 1945, 86, Pt. 1, 44 - 55 * 

Composition and Digestible Nutrient Content of Napier Grass [Penniseium 
purpureum] Leaves. By K. W. Kidder. J. Agric. Res,» 1945, 70 , No. 3, 

89-93* 

Some Digestibility Trials on Indian Feeding Stuffs. XII. Oilseeds, 
Cakes and Some Food Grains. By l\ E. I-ander and Lai Chand Dharmani. 
Indian J. Vet. Sci.t 1944, 14 , Pt. t, 13-20, 

Pasture for lV)ultry. By H. S. Gutteridge and F, S. Nowosad. Publ. 
No, jjt, Dep. Agric, Canada. Pp. 18, 94 x 6. (Ottawa: King’s Printer, 
X945.) 

Ryegrass Seed. Pre-harvest Examination of Blind-seed Disease and 
Estimation of Germinating Capacity, By E. O. C. Hyde. N.Z.J. Agric.^ 
a:945» 3* 27^-27^* 

The Composition and Digestibility of Northern Irish Ryegrass Seed and 
Ryegrass Seed Cleanings. By R. H. Common. /. Agric. Sci., 1945, 86, 
Pt. I, 56-63. 

Setaria Grass (Setaria spkacelata and 5 . nigrirostis) for the Eastern Trans¬ 
vaal, By J. P. Botha. Frmg. S. Afr., 1945. 20 , No. 230, 273-280. 

Sorghum Silages and Dehydrated Alfalfa Leaf Meal as Sources of Carotene 
in Beef Cattle Fattening Rations. By J. H. Jones et aL Bull. No, 659, 
Texas Agric. Exp. Sta. Pp. 27, 9x6. (Texas; Agricultural Experiment 
Station, 1944.) 

The Effects of Season, Stage of Growth and Soil Type on the Chemical 
Composition of Grasses in the Queensland “ Wet Belt.” By W. J. Cartmill. 
Queensld. J. Agric. Sci., 1944, 1 , No. 2, 1-3X. The investigations were 
concerned with para, molasses, Guinea, sour and Russell River grasses. 

Oils and OU Seeds 

Acetylated Castor Oil Preparation and' Thermal Decomposition. By 
O. Grummitt and H. Fleming, Industr. Engng. Chem., Industr. Ed., 1945^ 
87 , No. 5, 485-491, The product is suitable for use as a drying oil in pro¬ 
tective coatings. . 

Coconut Diseases in Jamaica. I. Bronze Leaf Wilt and Other Diseases 
affecting I 4 te Bud of Coconuts. II. DiSi^ises affecting the Leaves, 
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and Stem of Coconuts. By E. B. Martyn. Trop. Agfic., Tnn„ 1945, 22, 
No. 3, 51-59, 4» 69-76. 

Separation of Cholesterol from Degras [Wool Fat], By L. Yoder, O. R. 
Sweeney and L. K. Arnold. Industr. Engng. Chem., Industr. Ed., 1945, 
37, No. 4, 374-377^ 

Essential Oils 

Commercial Eucalyptus Oils. By A. R. Penfold and F. R. Morrison. 
Bull. No. 2 (4th and Revd. Ed.) Technol. Mus. Sydney. Pp. 36, SJ x 5J. 
(Sydney : Government Printer, 1944.) Price is. 

Guide to the Extraction of Eucalyptus Oil in the Field. By A. R, Penfold 
and F. R. Morrison. Bull. No. 4 (4th and Revd. Ed.) Technol. Mus. Sydney, 
Pp. 24, X (Sydney r Government Printer, I945*) Price is. 

Oil of Fennel, its Sources and Characteristics. By E, Guenther. Food 
Tndustr., 1945, 17, No. 7, 100-102, 

Mysore Linaloe Oil. By S. G. Sastry, J. Sci. Industr. Res.^ India, 
1945, 8, No. II, 516-518. 

Fibres 

Broom Millet. By H. G. Elliott. /. Dep. Agrio. W, Aust., 1944, 21, 
No. 4, 381-387. General article on cultivation, preparation and marketing. 

Textile Fiber from Casein. Factors Affecting the Textile Strength. By 
R. F. Peterson et al. Industr. Engng. Chem., Industr. Ed., 1945, 87, No. 
5, 492-496. 

The Prevention of Seed-borne Diseases of Flax. III. The Dusting, 
Short Wet and Fixation Methods of Seed Disinfection in Relation to Storage 
of the Seed. By J. Colhoun. Ann. Appl. Biol., 1945, 82, No. i, 34-37. 

Anntiad Report of the Technological Research Scheme, Indian Central 
Jute Committee, for 1943-44. Pp. 35, 9J x 6^, (Calcutta : Indian Central 
Jute Committee, 1944.) 

The New Jute Production Industry of &azil. By C. M. Protzman, 
Foreign Agric., 1945, 4» 55-64* 

On Photoperiodic Effect of Jute Plants. By J. C. Sen Gupta. Indian 
J. Agric. Sci., 1944, 14, Pt. 3, 196-202. 

Studies on the Jute Stem Weevil Apion corchori Marshall. I, Bionomics 
and Life-History. By G. M. Das. Indian J. Agric. Sci., 1944, 14, Pt, 4, 

295-303* 

The Relations between the Chemical Fibre Character and the Spinning 
Quality of Jute. By P. B. Sarkar, S. B. Bandyopadhyay and C. R. Nodder, 
Tech. Mem. No. 6, Indian Cent. Jute Comm. Pp. 15, 9i X 6. (Calcutta: 
Indian Central Jute Committee, 1944.) Price As. 12. 

High Tenacity Viscose Rayons. By L. Rose. J. Soc. Dy. Col., Bradford, 
1943. 61, No. 5, 113-118. Discusses tire preparation, properties and uses of 
the two fibres known as Tenasco ” and ** Durafil." 


Paper-maMng Hateriate 


The Australian Pulp and Paper Industry. By P. R. SandwelL Pulp 
Pap. Mag. Canada, 1943, 48, No. 4, 309-313. 

Pinus insignis D. Crecimiento y Producclon en el Norte de Espafia 
y aplicacidn a la elaboracidn de pastas de celulosa. By D. I. Echeverria 
and D. S. de Pedro, Inst. Forestal Exp. Madrid, 1944, 16, No. 31, An 
s^ount of the cultivation arnd production of this pine in Northern Spain, 
the chemical and physical properties of the wood and its us© for pulp pro¬ 
duction. 

: -Pos^ilrilities of Hardwoods for Pulping. By M, W, Bray. PaP. Tr. 

21,, 44-46., 



Cfypldsiegid gr 0 niiflofa 4 By S* S^ Bhatnagar, 
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Karimullah and Uma Shankar. /. Sci, Jndustr. Re$., India, 1945, 8, No. 
10, 44^^-444* 

Growth Studies on Guayule {Parthenium argentaium). By E. Artsch- 
wager. Tech, Bull, No, 885, U.S, Dep, Agric, Pp. 19, 9x6. (Washing¬ 
ton, D.C.: Superintendent of Documents, Government Printing Ofiice, 

1945O 

Eifect of Lygus spp. on Seed Production and Growth of Guayule in 
California. By V. E. Romney, G. T. York and T. P. CaSvSidy, /. Boon, 
Ent., 1945, 38, No. r, 45-50. 

Ground Covers. Adv, Circ. No, 25, Rubb, Res, Scheme Ceylon, Pp. 
9, 8i X 7 i, (Dartonfield, Agalawatta: Rubber Research Scheme, 1945.) 

The Treatment of Brown Bast. Adv, Giro, No, 24, Rubb. Res. Scheme 
Ceylon, Pp. 4, 8J x 74. (Dartonfield, Agalawatta: Rubber Research 
Scheme, 1945O 

South American Leaf Blight of Hevea Rubbertrees. By H. M. Langford. 
Tech, Bull, No, 882, U.S, Dep. Agric, Pp. 31, 9X6. (Washington, D.C.: 
Superintendent of Documents, Government Printing Office, 1945.) Mce 
10 cents. 


Tobacco 

Resistance of Tobacco to Blue Mold {Peronospora tabacina). By E. E. 
Clayton. /. Agric. Res., 1945, 70, No. 3, 79-S7. 

Seed-Harvesting and other Ants in the Tobacco-growing Districts of 
North Queensland. By J. H. Smith and D. O. Atherton. Queensld. J, 
Agric. Sci,, 1944, 1, No. 3. 33-61. An investigation carried out on tobacco 
seed-bed failures caused by an indigenous ant fauna. 

Drugs 

Balsam of Peru from El Salvador. By F. L. Wellman. Agric, in 
AmericaSt 1945, 8* 5> 86-88. Describes the method of production from 

Myroxylon balsamum. 

An Annotated Bibliography of Cinchona-growing from 1883-1943. By 
R. E. Moreau. Mem, E, Afr, Agric, Res, In$t„ Tanganyika, Pp. 41, 
9i X 6. (Nairobi; Government Printer, 1945.) 

UisceUaneouii Agricultural Products 

Use of Furfural and Its Derivatives in the Paint Industry. By W. S. 
Penn. Paint Manuf,, 1945, 16, No. 6, 151-154. 

[Honey] Comb Foundation in the Punjab. By Khan A. Rahman and 
Sardar Singh. Indian Frrng,, 1944, 6, No. 12, 548-550. 

Industrial Utilization of Mahua. By N, G. Chatterji. /. Set, Industr, 
Res,, India, 1944, S, No. 6, 265-267. Deals chiefly with a method lor the 
manufacture of alcohol from mahua {Bassia lattfolia and B, longifoUa) 
flowers. 

Sphagnum Moss for Seed Germination. By V. T, Stoutmeyer, A, W. 
Close and C. Hope. Leafl, No, 243, U,S, Dep, Agric, Pp. 6, 9X 6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1944.) Price 5 cents. 

Live8to<^ and Animal Froduota 

Farming in New Zealand. Livestock, By P, W. Smallfield. N,Z, J, 
Agric,, 1945, 257-270. 

Report of the National Ii^titute for Research in Dairying, University of 
Reading, for 1941-1943. Pp. 76, 8 X 6i. (Reading: National Institute 
lor Research la Dair^ng, i945«) 

Argentina's I>airy Industry, By T, S. Hutchins. Foreign Comm, 
Wkly,, 1945, 19, No. 4, 9-xo, 44-45. ' 
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A Comparative “Study of the Quality of Ghee from Cow and BuiKalo 
under Uniform Dietary Conditions, including Heavy Feeding of Cotton Seed. 
By M. D. Patel, B. M. Patel and C. N. Dave. Indian J, Vef, Sci,, 1944, ^ 
14 , Pt. 2, 97-100, 

The Keeping Quality of Tinned Butter. By E. G. Pont. /. Coun. Sci, 
Industr, Res. AusL, 1945, 18 , No, i, 53-61. 

Duck Farming. By P. J, Serfontein. Bull No. 248, Dep. Agric, Un. 
S. Afr. Pp. 55, 9j X 6. (Pretoria: Government Printer, 1944.) Price 6^?. 

FORESTRY 

General 

Annual Report of the Woods and Forests Department, South Australia' 
for 1942-43. Pp. II, 13 X 8. (Adelaide: Government Printer, 1944.) 

Report of the Conservator of Forests, Ceylon, for 1943. Pp. 7, 9i X 6. 
(Colombo : Government Printer, 1945.) Price 20 cents. 

Annual Report of the Forest Department, Jamaica, for the year ending 
March 31, 1944. 5 » ^3 (Kingston : Forest Department, 1944.) 

Mimeographed. 

Forestry in the Leeward Islands, The British Virgin Islands. Report 
by the Conservator of Forests, Trindad and Tobago. Bull, No. 7A, Develop-- 
ment and Welfare in the W. Indies. Pp. 16, 9J x 6. (Barbados: Govern¬ 
ment Printer, 1945.) F^ice 5 cents. 

Annual Report of the Forest Department, Tanganyika Territory, for 
1943. Pp. 12, 94 X 6. (Dar es Salaam : Government fenter, 1944.) 

The Work of the U.S. Forest Service. Prepared by the Forest Service, 
Misc. PubL No. 290 (Revised), U.S. Dep. Agric. Pp. 32, 9x6. (Washing¬ 
ton, D.C.: Superintendent of Documents, Government Printing Office, 
I 945 -) 

Silviculture Problems of Eastern Canada^s Pulpwood Forests as viewed 
by an American Forester, By M. Westweld. Pulp Pap. Mag. Canada, 
I 945 » 46 , No. 4, 33 ^ 2 - 337 * 


Timber 

Report of the Forest Department, British Guiana, for 1943. Pp. 3, 
13 X 8. (Georgetown, Demerara : The Argosy Company Ltd., 1944.) 

A Standard Nomenclature for South African Grown Timbers. J. S. Afr. 
For. Assoc., 1944, No. 12, 60-70. 

South Carolina Forest Resources and Industries. By E. H. Frothingham 
and R. M. Nelson, Misc. Puhl. No. 552, U.S. Dep. Agric. Pp. 72, loj- x 8. 
(Washington, D.C. : Superintendent of Documents, Government Printing 
OjS&ce, 1944. 

The Identification of Burma Commercial Timbers. By K. Ahmad 
Chowdhury. Indian For. Rec. {Now Series) Utiliz., 1945, 6. Pp. 

27, 84 X 54 * (Dehra Dun, U.P.: The Forest Research Institute, 1945.) 
Price As, 12. 

Notes on Insect Damage to East African Timbers. By T. W. Kirkpatrick. 
Fp. 94 X 6. (Nairobi: East African War Supplies Board, 1944.) Frice 
Shs. 2/50. , 

A Comparison Between Locally-grown and Imported Softwood Timbers. 
By M. H. Scott. J. S. Afr. For. Assoc., 1944, No. 12, 37-51. 

Burma Teak To-day. By C. W. Scott. Wood, 1945, 10 , No, 4, Si-84. 
Indian Woods for Pencil Making. By M. A. Rehman and S. M. Ishaq. 
Indian Fqr. Leafl. No. 66 ( Utiliz.), For. Res. Inst. Pp. ii, 84 X 54. (Dehra 
; The Forest Research Institute, 1945,) Frice As;4. 
in Wood. 4th. Ed. By K., G. Cartwright and W. P. K. 

^or. Prod, Res. Pp, 32, 94 x 6. (London: H.M. 
, Price xs. 

Chemical of Trees and Poke ide, W<X>d: Pr^Wvarion. By 
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B. H. Wilford. Ciro, No. 717, U.S. Dep. Agric, Pp. 30, 9x6. (Washing¬ 
ton, D.C.: Superintendent of Documents, Government Printing OfSce, 
1944.) Price 10 cents. 

The Toxicity and Penetrative Capacity of Certain Pentachlorophenol 
Wood Preservative Solutions. By P. M. D. Krogh and F. G. C. Tooke. 
J.S. Afr. For, Assoc., 1944, No. 12, 52-59. 

Plywood Industry in India. By S. N. Kapur and S. Datta. /. Sci, 
Industr. Res., India, 1944, No. 4, 167-177. 

Tannixig Materials 

Mexican Buttonwood [ Conocarpus erectal Resources Explored. By F. M. 
Coston. Foreign Comm. Wkly,, 1945, 19 , No. 4, 5-6. Discusses the possi¬ 
bilities of bark and wood of the tree as a source of tanning material. 

Vegetative Propagation of Tan Wattles. By M. S. J. Ledeboer, /. S. 
Afr, For, Assoc., 1944, 12, 29-32. 


IMPERIAL INSTITUTE 

CONSULTATIVE COMMITTEE ON INSECTICIDE 
MATERIALS OP VEGETABLE ORIGIN 

QUARTERLY BIBLIOGRAPHY ON INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN, NO. 31 

(April to June 1945) 

Compiled by Mnss R. M. Joiin.son 

Wiih the collaboration of the Imperial lustituie of Entomology and the 
Department of Insecticides and Fungicides, Bothamsted Experimental Station, 

GENERAL 

Report of the Administrator of Agricultural Research, U.S, Dap, Agric., 
1943-44. (Contains the Report of the Bureau of Entomology and Plant 
Quarantine.) References to the following: repeated evening spraying of 
apple trees with nicotine sulphate killed many codling moths, but not so 
efEective as DDT (p. 125); tests of mineral oil emulsions atomized on the 
maize ear silks showed that there is a possibility of controlling the earworm 
by this method at less cost than when the oil-injection method is used (p. 132); 
dusting of early-market sweet corn with ground derris controlled the Europe^ 
com borer and gave increased yields (p. 134); in tests directed against 
cabbage caterpillars some insecticidal value justifying further tests was 
shown for yam bean dour, various nicotine combinations and a low rotenone- 
containing product from Derris malaccensis (p. 136); in combating the 
pea aphid dusts containing nicotine sulphate or rotenone combined ^ with 
either nicotine or an organic thiocyanate proved less elective than dusts 
containing rotenone as the only active ingredient (p. 136); tests to determine 
the relative efficiency against the Mexican bean beetle of ground derris or 
cube roots mixed with a diluent and impregnated dust mixtures formed by 
depositing rotenone on the particles of the diluent showed no difierences in 
the results (p. 136) ; the addition of nicotine to calcium arsenate to prevent 
the build-up of aphids increased the yields of seed cotton (p. 138); for use 
about kennels and other locations where soaie temporary burning of foliage 
is not objectionable a* water spray containing 0,05 per cent, nicotine and 
r*5 pet cent, sodium fiuoride killed ail st^rges of Ixodes ricinus scapidaris - 
and Dermmen^ v<maUU$ (p. X43) j rotenone extenders recommendedil^! 
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cattle grub control (p. 144); improvements in the control of lice on livestock 
by the addition of wettable sulphur to rotenone in water (p* 145) ; in toxicity 
tests comparing the effectiveness of pyrethrum in an aerosol and in a deo¬ 
dorized kerosene spray, the aerosol was found to be superior (p. 147); 
pyrethrum still remains the outstanding insecticide for the destruction of 
the adult mosquito (p. 147) ; anethole can be substituted for geraniol and 
pimento-leaf oil for eugenol in Japanese beetle bait without adverse effect 
(p. 140); extracts of the plant Engeron affinis DC, proved very toxic to 
houseffies and to some other insects. 

Bean Pests in Queensland. By N. E. H. Caldwell, Queensld, Agric. 
1945, Ft. 3, 156-171. Nicotine recommended for the control of bean 
flies, thrips and aphids; applications of derris or nicotine for pod-eating 
caterpillars and various species of bugs. 

The Onion Thrips {Thrips tabaci Lind.). By Khan A. Rahman. Indian 
J. Agric. Sci.y 1944, 14 , Pt. 4, 308-310, Gives particulars of the efficacy of 
different insecticides (concoctions of tobacco, Ak, Nim, Dhatura ; sprays of 
nicotine and derris; and nicotine and other dusts). 

Effects of Paral3^c Insecticides on Heart Pulsations and Blood Circulation 
in the American Cockroach as determined with a Fluorescein Indicator. 
By B. F. Coon. /. Econ, Bnt,, 1944, 87 , No. 6, 785-789, Discusses the 
effect of p5rrethrum and nicotine on the cockroach. 

Control of the Cotton Aphid with Different Forms of Rotenone and 
Nicotine. By J, C. Gaines. /. Econ, Ent, 1944, 87 , No, 6, 728-729. 

Latent Injury from Pyrethrum and Rotenone Dusts. By H. L. Sweetman 
and G. G. G;^sko. /. Econ, EnL, 1944, 87 , No. 6, 746-749. Tests carried 
out with these dusts on firebrats. 

Ann, Rep, Dep, Agric. Erik Columbia, 1943. 1945, 88, 

A, Pt, 5, 153-154.) Tarnished plant bug easily killed by pyrethrum dust or 
derris dust; in tests on the control of the cher:^ aphis and the mealy plum 
aphis spray of nicotine sulphate and dormant oil effective. 

Rep, Cocoa Res. Sta. Tafo, 1938-42. (R.A.E., 1945, ?8, Ft, 3, 66.) In 
experiments on the control of capsids sprays of nicotine were satisfactory; 
also dusts of pyrethrum and a mixture of derris and nicotine. 

Squash Bug Depredations in Washington. By R. D. Eichmann. J, 
Ecdn, Ent,, 1945, 88, No. i, 110-112. Nicotine and pyrethrum dusts used 
for control. 

Histological Effects of Certain Sprays and Activators on the Nerves and 
Muscles of the Housefly. By A. Hartzell, Contrih. Boyce Thompson Inst.^ 
18 , No, 9, 443-454, Among the materials tested were pyrethrins, 
piperine, sesame oil and rotenone alone and in combination, 

Toxicit6 vis-a.-vis des larves de moustiques de quelques insecticides 
solubles ou 6mulsioimables, - By E. Roman. C,R, Soc. BioL, 1943, 187 , 
No. 15-16, 499. (R.A.E,^ ^945» 88, B, Pt 4, 64.) Rotenone destroyed 

mosquito larvae in septic tanks without affecting ttie bacteria; pyrethrum 
also sattefactory but too expensive. . 

^'Dispenser for Aerosols and Highly Volatile Fumigants. By F. F, Smith, 
L, D. Goodhue and W* K. Ballinger; U,S» Dep, Agric., Bur, EntomoL 
KT-ZX 6 , 1944. (Amer. Chem. Absfs,, 1:945, 09 , No. 8, 1727.) 

Dispersants for Aerosols. By L. D. Goodhue, J. H, Fales and E. E. 
McGovern. S^p, ^ 945 ^ 81 > No. 4, 123-127. 

-r, Co^atibility of DDT with Insecticides, Fungicides and Fertilizers. By 
E. E. Fleck and H, L, Haller. Industr, EngUg, Ghent,, Industr, Ed„ 1945, 

87 ,. 463^4^5* . " 

Some ModJflcations of Procedure when'using Eggs of Aphis pomi (de Geer) 
%Scflc^cal Evaluation of Insect Ovicides. By P. H. Tuft. Ann. 

M^ngiRes. Sta., 1943, 67-68. 

To:idcij^^,bf Insecticidal Kims on Building 
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Insecticide Situation in the Pacific Northwest. By R. L. Webster. 
/. Econ, Ent,, 1944, 87 , No. 6, 818-821. 

Wholesale Prices of Insecticides During World War I and II. By E. R. 
de Ong and M. D. Leonard. /. Econ, EnL, 1944, ^ 7 , No. 6, 854-855. 

Markets Abroad for American Insecticides. By L, N. Markwood. Eoreign 
Comm, Whly,, i945» 9» 7 - 3 Ci. Discusses Ihe position for the insecticide 

materials of vegetable origin commonly in use. 

ALKALOID-CONTAINING MATERIALS 

Tobacco Products, iucludiug Nicotine and Nicotine Derivatives 

Evaluation of Codling Moth Insecticides. By J. L. Brann. Pvoc, N. Y. 
Sf, Hart, Soc., I 944 » S 9 , 170-179. {R.A,E,, i: 94 . 5 » 83 » A, Ft. 5, 149.) Dis¬ 
cusses the use of nicotine in the spraying schedule. 

, Report of Progress with Dusting for Codling Moth Control. By D. W. 
Hamilton. Proc, N. V. St. Hort. Soc., 1944, 89 , 180-185. (R.A.E,, 1945, 

88, A, Pt. 5» 149-150.) The best resjults were obtained with dusts to which 
nicotine-bentonite had been added. 

The Effect of the War on Truck Crop Insect Control in California. By 
W. H. Lange. /. Econ, Ent„ I944» 37 , No. 6, 734-737. Refers to the 
success of nicotine dust again.st the cabbage aphid and caterpillar, and 
nicotine spray for thrips on onions and beans. 

Pear Midge {Contayinia pyrivora). Adv, Leafl. No, 26, Minist, Agrtc,, 
Lond,t 1945, Nicotine wash at the early white-bud stage recommended for 
control, 

Canker and Mosaic of Broccoli. By W. A. Millard. /. Minist, Agric,, 
1945* 68 , No. I, 39-42. Spraying with nicotine recommended to control 
aphis. 

The Leek Moth. By S. G. Jary and S. W. Rolfe, /. Minist, Agric,^ 
i945» 68, No. 35-37. Hse of dusts or sprays containing nicotine has given 
good results especially for the control of attacks in .seed beds. 

Factors Influencing Control of the Walnut Aphid. By A. E. Michelbacher 
and C. Swanson. /. Econ, Ent.t 1945# 38 , No. t, 127-128. Nicotine used. 

Field Tests with Fixed Nicotine for the Control of Sheep Ticks, Mehphagus 
ovinus. By N. G. Cobbett and C. E. vSmith, Amer, Vet,, 1944, 86, 536-8. 
(Amer, Chem, Ahsts,, 19451 89 , No. 5, 1014.) 

Diseases of Animals : Prevention and Treatment. By T, Balling. /. 
Roy, Agric. Sac, England, 1944, 106 , 13-23. Mentions cases of poisoning of 
animals after use of nicotine and lime dressings for warbles. 

Development of Commercial Lecithin, By M. Schofield. Manuf, Chem,, 
^945> 16 , No. 4, 135-137. Brief reference to the use of lecithin as an emulsi¬ 
fying agent in sprays to enhance the toxicity of nicotine. (U.S. Pat. No. 
2,006,227.) 

Die Tabakwur^el als Bildungsstatte des Nikotine. By K. Mothes and 
K. Hieke. ^aturwUsenschaften, 1943, 81 , No. 1-2. {Hort, Ab$ts„ i945» 
15 , No. 1, 19.) The formation of nicotine in the root of the tobacco plant. 

Nicotine Compounds Suitable for Combating Insects on Vegetation. 
U.S. Pat No. 2,346,185. Amer, Chem, Absts,, 1945, 89 , No. 1, 150. 

INSECTICIDE MATERIALS CONTAINING ROTENONE AND ^ 
ALLIED SUBSTANCES 

% 

General 

Rep. Puerto Rico E.rp. Sia,, 1943. Gives an account of agronomic, 
propagation and chOT^ical siiudies on derris and lonchocarpus (pp. 9-i9)* 

Laboratory Tests of Toxici^ of Some Organic Compounds to the European 
Com Borer, 1941*1943, By D. D^ Questel and S.. I. Gertler. U.S, Dep. 
Agric,, Bur, Entomol E-612, 1944. {Amer, Chem, Ahstsi, 1945, 88, 

15 ^ 
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1724-1725.) None of the 45 compounds tested compared favomably with 
preparations of ground rotenone-bearing roots containing 5 per cent, rotenone. 

Flea Beetles. By F. R. Petherbridge an<l W. A, R. D. Weston. 
Minist Agnc., 1945, 52 , No. i, 37-39. Dusts containing derris and loncho- 
carpus have given the best control. 

Effect of Rotenone and Velsicol (AR.60) Dusts on the Control and Repro¬ 
duction of Bean Aphids. By Yun-Pci Sun. J. Econ, Ent., xc)45, 88, No. i, 
124-125. In tests of insecticides it was found that rotenone-talc dusts 
stimulate the reproductioh of bean aphids (Aphis rumicis). 

Preparation and Use of Dusts, Sprays, Washes and Dips containing 
Rotenone for the Destruction of Cattle Grubs. U. 5 . Agric., Bur. 

EntomoL E.623, 1944. (Amer. Cham, Ahsts., 1945, 89 , No. 8, 1720.) 

Improved Dip for Sheep Ticks. Cham, Engng. News, News Ed,, 1945, 
23 , No. 3, 288. Derris or cube powder in water. 

Rotenone and Ox Warble Control. By M, A. Stewart. /. Econ, Ent,, 
1944, 37 , No. 6, 756-760. 

Comparative EfEects of Spray and Dust Treatments on European Corn 
Borer. By D. D. Questel. J. Econ, Enf,, 1945, 28 , No. i, 52-5O, Rotenone 
used for control. 

Approved Proprietary Insecticides. Cham, and JJrugg*, T945» 148 , No. 
3400, 360-361. Includes lists of firms making approved derris and loncho- 
carpus dusts and sprays. 


Derris 

Control of Mexican Bean Beetle and Com Earworm in the Presence of 
Powdery Mildew on Snap Beans. By L. W. Brannon. /. Jkon, Ent,, 
i 945 i 22 , No. 1, 101-102. Discusses the successful use of derris, cryolite and 
sulphur. 

Field Tests with Insecticides to Control the European Corn Borer in 
Early Market Sweet Com at Toledo, Ohio, in X943. By l>. 1 ). (JuosicL 
US. Bap. Agric., Bur. Eniomol. E-609, 1944. (Amar. Cham. Absts., 1945, 
89 , No. 8, 1725.} Best re.sults obtained with standard ground derris spray. 
Derris dusts or sprays more citective than those containing nicotine. 

Changes in California Red Scale Populations following Sprays of Oils 
with and without Derris Resins, By A. W. Cressman and B. M. Broadbeut. 
J. Econ. Ent.y 1944, 37 , No. 6, 809-813. 

The Effect of Various Diluents on the Toxicity of Derris Dust to House 
Flies (Musca domasHca L.). By F. E. Whitehead. Proc. Okla. Acad. Sci., 
1944, 24 , 27-28. (E.A.E., 1945, 83 , B, Pt. 3, 48-49.) 

Comparative Ejects of Spray and Dust Treatments on European Corn 
Borer. By D. D. Questel, /. Econ. Ent, 1945, 88, No, i, 52-56. Derris 
the insecticide used in the tests. 

The Widespread Appearance of Apton aasHvum Germ, in the District of 
Nusum. By K. Lindemuth. Nachr. Btsch. Pflmzanschutzdianst, 1942, 28 , 
55-56. (Amar. Chem. AhsU., 1945, 89 , No. 2, 384.) Good results obtained 
with derris on the control of the weevil. 

Toxicity of Extracts of Derris Root for Mice. By H. B. Haag, I* 
Taliaferro and L. D. Goodhue. Soc. Expt. Biol, and Med, Proc,, 1943, 64 , 
No. I, 140-141. (Exp. Sta. Rac., 1945, 02 , No. 5, 676,) 

Derris Agronomy: An Annotated Bibliography and a Critical Review. 
Part III. By R. E. Moreau. E. Afr. Agric. J., 1945, lO, No. 4, 243-250. 

Derris Culture in Puerto Rico. By R, H. Moore. Circ. No. 24, P.R. 
Exp. Sta., 1943. 

PYRETHRIN-CONTAINING MATERIALS 

Constituents of Pyrethrum Flowers. XVII. By F. B. LaForge and 
W. F, Barth^. J. Org. Cham., I 945 » 10 , No. 2, 106. Deals with the new 
conception ox the chemical nature of the pyrethrins. 



BIBLIOGRAPHY—INSECTICIDES 


223 

Constituents of T>yrethrum Flowers. XVIII. By W, F. Batihcl and 
F. B. LaForge. J. Chcm., XQ45, 10 , Ko, 2, 11^. 

Experiments on the Synthesis 01 the P5nrethrins. Part I, Synthesis of 
Chrysanthemum Monocarboxylic Acid. By I. G. M. Campbell and S. H, 
Harper. Chem, and Ind,, Land,, 1045, No. 13, X03. Summary of a paper 
on the subject read at the Chemical Society, London. 

Purification of Pyrethrum ii^xtract. U.S. Pat. No. 2,372,183. Soap, 
1945, 21 , No. 5, 65. 

Terpin Diacctatc as an Activator for Pyrethrum. By R. L. Pierpont, 
J. Econ, Bnt., i<)45, 38 , No. t, 123-12.1. 

Pyrethrum : A Kenya Gmiribuiion to Health. Progress of a relatively 
new industry that has replaced Japan in a vital field. By 11 . J. Holman. 
Crown Colonist, 1045, 237-239. Brings the information on this 

subject up to <laie. 

Pyrethrum i^'lowcrs from Nigeria. By F. Major. BulL Imp* Inst*, 
I 945 » 43 , No, I, 7-8. 

Ann* Rep* Conn. Sci. Industr* Res*, Australia, 1043-44, p. 17. Refers 
to investigations undertaken into various means of increasing the eltcciivcness 
of dy-sprays containing pyrethrins by means of activators. Essential oils 
of Backhousia mvrtilolia, Zieria smithii, Melaleuca bracteata and Dacrydium 
franklinii were found olfective ; Backhousia was many times more eheclivo 
than sesame oil; con.siderablo areas of pyrethrum liave been established in the 
Mildura districtaud harvesting machinery is being adapted to deal wilhthc crop. 

Memorandum of Information cm Insecticides nsed against Lygu.s Bugs 
on Sugar Beets grown for Seed. By C). A. Hills. (J*S* Hep. Agric*, Bur* 
Entomol* E-h35, {Amer* Chem, Absts*, 1045, *727*) A 

pyrethrum dust and .sulphur mixture di<l not give such good control as a dust 
of DDT and pyiophyllite. 

'fhe Use of Insecticides on Men Artificially Infested with Ikxly Lice. 
By W, A. Davis and C. M. Wheeler. Amer. J. llyg., 1944, 39 , No. 2, 
1O3-J76. (/A A,E,, 33 , B, PL 3, 29*30.) Mainly deals with synthetic 

com[)<)undH, but one ('xperiiueut iuclu<le<l thc‘ use of pyrtithrins. 

Studies on the Population <»f Head lice Vediculus hmnantts var. capitis 
DeCh By D. N. Hoy and S. M. Ghosh. Bavasitologv, 1044, 38 , No. 1-2, 
69-71. {R*A*E,, 1945, 33 , B, PL 3, 31.) Pyrethrum extract and kerosono 
mixture used in the experiment. 

Rep* Actg. Chief Entomologist, S* Rhodesia, r9t3. [R*A*H*, 1945, 38 , 

A, Pt. 4, 126-127.) Kphesiia elutellain stored tobacco factory controlled by 
pyrethrum spray: treatment not .successful against Lasioderma serricome* 

Mosquito Control in Shelters. By A. K. i^roudel. Med. ParasitoL 
U.S.S.R*, 9 , 637-8. (Soap, 1945, 21 , No. 5, 121.) IVrethrum dusts recom¬ 
mended for living quarters. 

Experimental Impregnation of Underwear with Pyrethrum Extract for 
Control of Body Lice. By H. A. Jones, L. C. McAlister^ R. C. Bushland and 
E, F. Knipling. War* Med*, 1944, 6, No. 3, 323-326. (E:ep. Sta. Rec,, 
1945 » 92 , No. 5, 684-685,) 

1 'oxicity of DDT and Pyrethrum to Chaoborm punctipennis* By A. W, 
Lindquist and R, C. Bushland. /. Econ* Unt*, 1(^44, 87 , No. 6, 842. 

The Imported T^ong-hornod Weevil (Calomycterm setavius Roelofs.). By 
J. P. Johnson. BulL No. 479, Connecticut Agric* Exp* Sta*, 1944. (Amer. 
Chem* Absts,, 1945, 89 , No, 9, 1958.) Pyrethrum spray tested but less 
effective than cryolite dust. 

P5nrethrum Production [in Tanganyika]. Industr. Chem*, I945» 21 , No. 
243, 206. Acreage under production in the Territory. 

Pyrethrum Planted in Antioquia, Colombia, Agric. in Americas, I945» 
S, No. 4, 76. Plantings made in the agricultural experiment stations at 
Rxonegro and Yarumal. 

Pyrethrum Crop to be Increased in Peru. Foreign Comm* Wkly*, 1945, 
19 , No, 6, 28-29, 
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OTHER INSECTICIDE MATERIALS OF VEGETABLE ORIGIN 

Derivatives of Piperic Acid and Their Toxicities Towards Houseflies- 
By M. E. Synerholm, A. Hartzell and J. M. Arthur. Contnh. Boyce Thompson 
Inst, 1945, 9 , 433-442. 

New Insecticide Plant Established in Lima. Agrtc. tn Anuricas, 1945, 
6 , No. 3, 56. Factory to manufacture “ Babbini/* an insecticide composed 
of chili pepper, sabadilla, arsenic and quicklime and used against pests of 
cotton. 

Cashew Nut Shell Liquid. Comparison of the Monophenol Isolated from 
Commercial Raw Cashew Nut Shell Liquid and from Commercial Cardanol. 
By D. Wasserman and C. R. Dawson. Industf, Engng. Chem,, Jndustr, Ed,, 
I 945 » 37 , 396-399. 

Insecticidal Properties of Mamey {Mammea americand] and Other Plants 
in Puerto Rico. By H. K. Plank. J. Econ, Ent,, 1944 » 37 , No. 6, 737-739. 

A New Plant Insecticide for Control of the European Corn Borer. By 
B. P. Pepper and L. A. Carruth, J. Econ. Ent., IQ 45 , 88, No. i, 59 - 60 . A 
material prepared from Ryania speciosa was found to be toxic to certain 
insects, especially the com borer. Gives particulars of the relative effective¬ 
ness of this material (Ryunex) compared with rotenone, nicotine and DDT. 

Preliminary Tests with Sabadilla. By E. H. Fisher and W. W. Stanley. 
J, Econ. Ent., 1945, 38 , No. i, 125-126. Describes tests carried out against 
itie harlequin bug, the green clover worm, Mexican bean beetle and German 
cockroach. 


BOOK REVIEWS 

Books for review should be addressed to “The Editor," Bulletin of the 
Imperial Institute, South Kensington, London, S.W.y. 

Whither Plastics ? H. Ronald Fleck. M.Sc., F.R.I.C. Pp. 
xxxiii + 99, X 5 i. (London: Temple Press J-td., 194^1.) 
Price 15s, 

At the commencement of his Introduction the author states 
that the purpose of the book is " twofold ; to remove prejudice and 
misconception in the minds of the public regarding plastics and to 
attempt to delineate the position which plastics will occupy in the 
post-war era.” It may be said at once that he has succeeded, and 
any misconceptions regarding the uses and potentialities of plastics 
previously held by the reader should be very largely clarified after 
a perusal of the contents of the publication. 

In addition to the Introduction, the book is divided into fourteen 
chapters, the first dealing generally with the raw materials required 
and the manufacture of plastics, and the last being a brief summary 
of the possibilities and limitations of plastics, and the conclu.sif)ns 
to be drawn. The other twelve chapters deal separately with various 
industries in which plastics are employed or may be employed in 
the futme, viz., the electrical industry; building and architecture ; 
the paint industry; glues and adhesives ; the textile industry; 
the rubber Industry; the motor cycle and motor car industries; 
the aircraft industry; the engineering and transport industries; 
the chemic^ industry; surgery and medicine ; art. 

The subject matter is efficiently covered, as far as this is possible 
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in so few pages, and the book provides an excellent sur^'ey of the 
present position of plastics in the various industries concerned, and 
the author's views on the extent and direction of any development 
that may be expected in the future. He is careful throughout to 
indicate the defects as well as the advantages of plastics in the 
industries reviewed and deprecates the exaggerated claims made in 
certain quarters. 

The work is refreshingly free from misprints, but the statement 
that natural rubber is obtained from Hevea latex (on pp. 52 and 58) 
should be corrected in future editions. This should, of course, be 
Hevea braziliensis ; also the name guayule (for the Mexican shrub, 
Parihenium argentatum) should not appear in italics. 

One further criticism arises from the fact that separate chapters 
have been devoted to the separate industries rather than the indi¬ 
vidual groups of plastics. This results in a considerable amount of 
repetition, inseparable from this particular form of treatment, 
which is a source of some irritation to the reader. As an example 
of this the repeated statement that Perspex is a polymerised methyl 
methacrylate resin may be given. 

In spite of these minor imperfections the book can be confidently 
recommended to anyone interested to any degree in plastics. 

H. T. I. 

The Provision of Animal Foduer in Tropical and Sub¬ 
tropical Countries : Part I. Bulletin 31 of the Imperial Bureau 
of Pastures and Forage Crops. Pp. 84, 9I x y\. (Imperial Agri¬ 
cultural Bureaux, Central Sales Branch, Periglais, Aberystwyth, 
1944.) Price 4s. 

In recent years research on grassland management and fodder 
production in the tropics has been given much more attention than 
in the past. This increased prominence is ascribed to the develop¬ 
ment of mixed farming, the realisation of the value of grass as a 
means of preventing soil erosion and an endeavour to improve 
nutrition by a more extended use of animal products. 

With a view to collecting information on all aspects of fodder 
production from natural grasslands or cultivated crops in the 
tropics, a number of the authorities and specialists concerned were 
approached. The contributions so far received have been assembled 
by the Imperial Bureau of Pastures and Forage Crops, Aberystwyth, 
and are published in this Bureau’s Bulletin No. 31. The areas 
dealt with so far are West Indies, Hawaii, Fiji^ Gold Coast, Nigeria, 
Anglo-Egyptian Sudan, Zanzibar, and Southern Rhodesia. In 
these reviews details are given relating to the species that are 
found in tropical grasslands or are cultivated for fodder. Most of 
the articles are concerned with the actual management of grazing 
ar^ and its relation to soil conseryafibn, the number of head of 
stock ner unit -area and the density of the population. From thei^‘ 
contributions it is gleaned that the-two most important ;qu«#aias 
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in those districts where distinct wet and dry seasons occur arc the 
reduction of stocking rates to allow the vegetation cover to regener¬ 
ate and the conservation of fodder for use during the dry seasons. 

It is intended to publish as soon as available the remaining 
contributions to this survey. The complete information should 
assist materially the development of practices and programmes of 
research for the different climatic and economic conditions which 
occur. 

G. T. B. 

Ley Farming in Sweden : A Field Day at Svalof. Bulletin 
33 of the Imperial Bureau of Pastures and Forage Crops. Pp. 44, 
9I ^ 7 i* (Imperial Agricultural Bureaux, Central Sales Branch, 
Penglais, Aberystw3rth, 1945.) Price 3s. 

This Bulletin is an abridged English edition authorised by the 
Director of the Swedish Seed Association of a series of papers read 
at a Field Day devoted to ley farming, held at Svalof in June 1943. 
The original Swedish versions of these papers were published in 
Sveriges Utsadesforenings Tidskrift, 1943, Vol. 53, No. 5. 

The first .paper in this collection reviews the fodder situation in 
Sweden and shows the extent to which that country depends on 
the products of ley farming. Two papers deal with the results of 
trials with different strains of red clover carried out in the southern¬ 
most province and with similar experiments with timothy through¬ 
out Sweden. Thc-se indicate the importance of selecting those 
varieties which are best adapted to the latitude in which they are 
grown. In a fourth contribution is discu.ssed a problem which is 
receiving attention in other countries in the world, nairndy, the 
causes of the sea.sonal variation in the growth of pastures during 
critical periods in the summer. The factors chiefly dealt with were 
the effect of management, the t3rpe of manuring, rainfall and the 
height of the water table on the extent of the midsummer depres.sion. 

Two papers have a special bearing upon milk. In one of these 
is described the nature of the research work being carried out under 
the auspices of the Nordiske jordbrugsforskeres Forening on 
forage plants, and their content of carotene. A high carotene 
content in forage plants is important, as this leads to a high vitamin 
A content in the animal products, particularly in milk and eggs. 
The second of these two papers is devoted to a consideration of 
problems relating to the effect of ley fodder on the taste and aroma 
of milk and on its butter- and cheese-making properties. 

Another contribution describes experiments in fodder conserva¬ 
tion. This subject was further discussed at a later Field Day at 
Svalof and more attention will be paid to it in a later publication 
from the Pasture Bureau. 

The final article deals with sugar beet as a fodder producer, and 
the condurion is drawn that only when the tops are harvested in 
the most caxeftil manner does sugar beet equal the better strai n s of 
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fodder beet aiid mangolds. Although this paper was not presented 
at the Field Day and is not directly concerned with leys, it is referred 
to in this Bulletin of the Pasture Bureau because it was published 
in the same issue of the Swedish scientific journal, as were the other 
papers. 

G. T. B. 

Sheep. By J. h'. TI. Thomas. Pp. 196, x 5|. (London: 
Faber and Faber Limited, 1945.) Price T5S. 

Here is a book of specialist knowledge, of .such general interest 
and so pleasing to read, that it will have an appeal to the layman 
as well as to those technically interested in the various subjects 
which are included under the brief t(‘rm—Sheep. The range is 
wide, from sheep breeding and farming to the production of mutton, 
lamb and wool. Every aspect of sheep hu-sbandry is covered, 
including: Breeds and Crossbreeds, Sheep Farming Systc'ms, 
Flock Management, Prevention and ('ontrol of Disease, Specialist 
Sheep Farming of Scotland, Wale.s and the Scottish Border Counties, 
and suggestions arc madi‘ for the future development of the sheep 
industry in Great Britain. 'I'hc' marketing of sheep i)roducts is 
also dealt with. The chapter on the iinportanee of sheep in British 
farming is of great interest and importancf', anil treats of a subject 
which has always been eontrovei sink 

As the sheep industry is widespread in thc>se islands, and of 
highly localised character, the author has wisely wdled on n’gional 
experts to assist him. Martin Jones, M.Sc., has writteti tlli; chapter 
on Mountain and Hill Sheep Farming in Scotland, A. R. Wannop 
the cli5ii)ter on Slu'ep F'anning in th(> Scottish Border Counties, 
and Mosi's Griffith, M.Sc., has dealt with the .subject in respect of 
Wales. 

There are in thi* book 44 photographic illustrations, which arc 
excellently produced, and which are very neccs.sary when writing 
about animal breeds and their management. There is also an 
Appendix giving a list of Sheep Breed Societies, with their secre¬ 
taries and addresses. In conclusion it may be added that the 
extoasive field of information has been covered in 196 pages in an 
effective and attractive manner, on which the author is to be 
congratulated. 

J. R. F. 
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ARTICLE 

MICA, BERYL AND COLUMBITE-TANTALITE IN 
RAJPUTANA 

By H. Crookshank, B.A., B.A.I., D.Sc., 

Acting Director, Geological Survey of India 

Geology 

Pegmatites occur in Rajputana from the Gangetic alluvium about 
Delhi and Agra to the plains of Khandesh and from the great 
Vindhyan Scarp to the Sindh desert. Some of them occur as low 
hills or ridges in open cultivated country. Others are not exposed 
at the surface, but have been discovered by cultivators who have 
ploughed up mica or quartz and subsequently put down prospecting 
pits. They vary in size from large masses 500 yds. long and 50 yds, 
wide to mere stringers, and may be of almost any shape from hmg 
narrow dykes to quite irregular masses. Most of llu'm are vortical 
or dip steeply, but where the schists in which they occur havt* low 
dips the pegmatites are frequently flat sills. The general tr<>nd of 
the pegmatites is parallel to the strike of the schists, but in detail 
they cut across the schists freely and are certainly much younger 
than them. 

Most of the pegmatites are found in schists, but they also occur 
in granites, quaikzites, and crystalline limestones. Their presence 
is often related to the structures of the older rocks. Thus in the 
common case where large anticlines of quartzite are separated from 
cores of granite by a zone of schists and limestones, the pegmatites 
cluster in the schistose zone. Only a few small ones cut the quart¬ 
zites or the granites. Beryl and columbite-tantalite appear to be 
commonest in the pegmatites on the margin of the granite. Mica 
associated with much beryl is usually green or inferior black-spottcd. 
The good quality mica seems to be usually in pegmatites at some 
distance from granitic masses. 

In areas where much mica and beryl occur in the pegmatites 
the metamorphism of the schists is generaUy medium grade. Where 
the metamorphism is low grade, the pegmatites are often barren. 

Some mica-bearing pegmatites are just coarse-grained granitic 
mas^ with numerous inclusions of country rock and show little sign 
of difierentialion. Others are differentiated and show a quartz core 
flanked by a zone of pink or white felspar which becomes increasingly 

228 




MICA IN RAJPUTANA 229 

micaceous towards the outer limits of the pegmatite. Inclusions 
of schist are common near the margins of the pegmatites. Green 
micas often occur about the central quartz core, but the more 
valuable ruby mica is commonly associated with inclusions or is 
marginal. It is most probable that much of the ruby mica is due 
to recrystallisation of mica from the surrounding schists in the 
body of the pegmatite. The green mica may be magmatic. 

Beryl is found throughout pegmatites, but the large crystals 
which can be profitably extracted are most commonly met with 
along the margin of the quartz core either in the quartz or in the 
adjoining felspar. The cleavclandite variety of albite is a form of 
felspar which often occurs along with largo beryl crystals. Colum- 
bite-tantalite has been found in many places closely associated with 
beryl but is a much rarer mineral. 


Mica 

The principal areas where mica has been worked during the war 
are Udaipur State, including a small outlier of Gwalior State, Jaipur 
State, Shahpura State, Ajmer-Merwara, and Tonk, 

Udaipur .—Udaipur State is the most prolific mica field in 
Rajputana, and also produces half the beryl, and all the columbite- 
tantalite mined. The principal centre of the mica trade i.s Bhilwara 
on the B.B. and (^.I. Railway some 700 miles from Bombay. In 
the low hilly country within 50 miles of this centre many rich 
mica-bearing pegmatites are known and have been worked on a 
small scale for a long time. It was not, however, till the 1914-1918 
war that serious work was commenced in this area. At the end of 
the war the mines were closed and did not reopen till after 1930, 
when Messrs. Labchand & Duduwala obtained a lease to work mica 
over a large area. They undertook extensive prospecting, and 
proved well over 100 workable pegmatites. Following on this 
success two other companies obtained concessions for further large 
areas in the vicinity of Bhilwara, and further west. Their operations 
also proved successful, and at the beginning of the war there was 
already a large production of mica of rather poor quality in 
Udaipur. Much of this was sold to Germany and Japan. 

After the outbreak of war with Japan there was no demand for 
the lower qualities of mica,* and the companies working in Udaipur 
were forced to stop mining it, and to concentrate on the better 
qualities. At first this caused some falling ofi in production, but 
by the end of 1943 their output had recovered. The mica produced 
contained a useful percentage of the good stained and better qualities 
wWch were in particular demand for war purposes. The size of the 
mica was similar to that mined in Bihar. ' Actual details of quality 
were never obtainable because the greater part of the Udaipur 
p-bdubtion was dispatched by rail lo Bihar for final dressing andt 
sorting, and was mixed there with Msar mica. Much oi the 
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was, in my opinion, of as good quality as that dispatched from 
Jaipur, for which approximate figures are available (see below). 

The total annual production of Udaipur for the years 1943 and 
1944 was about 17,000 cwt. of sickle-dressed block ruby mica and 
a s mall amount of black-spotted mica. Considering that the mica¬ 
bearing area in Udaipur is devoid of all metalled roads and rather 
thinly populated, this is a large production. 

Jaipur .—Prospecting and mining of mica in Jaipur State has 
been going on for twenty years or more, but ha.s only become firmly 
established in the last ten years. The Durbar has given concessions 
to two mining companies for the whole State. 'I'hc darnel and 
Mica Mining and Prospecting Syndicate has the lease of all non- 
Khalsa lands, while the Rajputana Mining Company of Jaipur, 
managed by Mr. Baini Prasad, holds the lease for the KhaLsa lands. 
The former company, owned and managed by Mes.srs. Shri Bnx 
and Shri Newas, has been extremely successful. Their principal 
mines are in the south and west of the State, but they also have 
mines at Torawati, and were prospecting in Kekri and Shekhawati 
in the northern pari of the State. The mica from their principal 
. mines is brought to Diggi to be dressed and sorted. 'I'liis is done 
by experienced Bihari workers helped by local labour. During 
1943,1944 and part of 1945 their output was sold to the Joint Mica 
Mission in Bihar ready for export. Many of the con.sigmuent.s con¬ 
tained approximately: 

Fair Stained, or better 4 per cent. 

Good Stained, 20 per cent. 

Stained, 50 per cent. 

Heavily Stained, 14 per cent. 

Densely Stained, 12 per cent. 

The size of the mica dispatched was above average, though it 
did not contain as large a percentage of " Specials ” as is found in 
some of the mines in Udaipur. 

T^e production of the Rajputana Mining Company was also 
considerable, but the quality and size of the mica which they 
produced was ^sappointing. They were much hampered by water¬ 
logging of their mines and shortage of pumps. With experience 
and better pumping arrangements their production of good-quality 
mica is likely to improve. 

The annual production in Jaipur for the years 1943 and 1944 is 
thought to have been about 4,500 cwt. of ruby mica. A consider¬ 
able amount of black-spotted mica was also mined, but probably 
only a part of this was actually sold. 

The mica-naiining areas in Jaipur are reasonably well served by 
metalled roads, but most of the mines are scattered over a large 
area some 50 miles from the nearest railway. 

-The history of mca-mining in Shahpura Slate is not 
known, but some Of the best mines had been worked for many years 
before they came into the hands of the present lessee. The mica- 
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mining lease for the State is now held by Messrs. Pusalal Mansinghka, 
a firm which is working the area with vigour and determination. 
Most of the mica in the State is black-spotted, but in spite of this 
it is popular with the buyers because it is hard, flat, and large in 
size. A few mines produce ruby mica, and one of these formerly 
had the reputation of producing the best quality mica in Rajputana. 
Unfortunately this mine has been extensively worked in the past, 
and it is doubtful whether it will contmue to yield a large output 
in the future. 

The production of sickle-dressed block mica in Shahpura State 
in 1943 and 1944 is believed to have been about 3,000 cwt. annually, 
half of which was ruby and half black-spotted. The production 
was increasing, and would be much greater if there were a good 
demand for black-spotted mica. 

Shahpura is a small State in rather flat country lying between 
Ajmer-Merwara and Udaipur. Its communications are unmetalled 
cart tracks leading to a railway station some 16 miles distant from 
Shahpura city. During the rains communications are difficult but 
during the rest of the year they are easy. 

Ajmer-Merwara .—Mica has been mined intermittently by the 
Banjaras in Ajmer-Merwara for a very long time. The first mining 
on an extensive scale was, however, undertaken in Nazirabad by 
Europeans during the 1914-1918 war. They concentrated on large 
black-spotted mica, and were unable to continue mining operations 
after the war when sufficient ruby mica to meet the world's demands 
became available in Bihar. 

After the collapse of the war demand, mica-mining ceased 
entirely until the thirties, when revival of interest led to the opening 
up of mines in many parts of Ajmer-Merwara. At the beginning 
of the 1939-1945 war, mining in this region was flourishing. The 
greater part of the production was still black-spotted, for sale to 
the Axis countries, but there was also a useful output of ruby mica 
from Beawar and Kekri. 

With the entry of Japan into the war, the major outlet for the 
lower qualities of mica was closed, and the production, which was 
large up to 1942, was severely curtailed. The production of ruby 
mica kept up fairly well, but it was probably not so high at the end 
of the war as it was at the beginning. 

Unlike the States which lease large areas to single mining com¬ 
panies, Ajmer-Merwara has given mining leases to some 50 con¬ 
tractors. In spite of this, its production in the latter years of the 
war was only about 3,000 cwt. of sickle-dressed ruby mica, and a 
small amount of black-spotted. 

There are three main mining areas in Ajmer-Merwara—^Beawar, 
Nazirabad, and Kekri. Beawar mica is ruby of good quality but 
rather small. Many of the better mines have been worked to a 
de^th at which much pumping has become necessary, and therefore,^, 
owing to shortage of pumps and fuel/ some of them could oniy^. 
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worked on a small scale during the war. There was also a very 
great shortage of labour owing to extensive recruiting in this area. 
The production was in the neighbourhood of i,ooo cwt. annually 
for the years 1943 and 1944. Nazirabad is the centre for mining 
black-spotted mica, but a few mines, belonging to Mr. Abdul CJhani, 
produce a small percentage of very nice, flat, ruby mica as well as 
the black-spotted. The production was very small during the years 
1943 and 1944, but it is capable of rapid increase if a demand for 
black-spotted mica arises. 

Kekri produces a mixture of ruby and black-.spotted mica. 
On the whole the quality is not very high but the mines are prolific. 
The production was probably about 2,000 cwt. annually during 
1943 and 1944. A good deal of the black-spotted was probably not 
sold after Japan entered the war. Production here would rise 
rapidly if there were a demand for black-spotted and other low-grade 
micas. 

Communications in Ajmer-Merwara are good in the Bcawar and 
Nazirabad areas, but rather diflficult in Kekri, where the mines are 
over 50 miles from the railway. 

Tank .—^Tonk State contains numerous large deposits of good- 
quality ruby mica of rather poor size. These deposits lie in open 
country north of the Banas River, within a few miles of I'onk city. 
They are all at no great distance from a metalled road and railway, 
but in spite of these communications it was only i)ossible to pnxluce 
about 1,000 cwt. a year in 1943 and 1944. This relativ(‘ly low 
production was due partly to flooding and ])umping difTicuUic.s, and 
partly to shortage of labour. The owner of the mica-mining lease 
also held important mica-mining conccs.sions in Udaipur, and 
perhaps because these concessions were remote from Tonk and 
absorbed the lessee’s main effort, that area was never worked as 
vigorously as the quality of Tonk mica justified. It should be 
possible greatly to increase the production of this region, when 
labour and mining machinery become freely available once more. 

Other areas in Rajputana. Mica was worked during the 
war were Dungarpur, Idar, Jodhpur, Kishangarh, Alwar, Bharatpur 
and Patiala. All of these States contain mica-bearing pegmatites, 
but none of them have so far proved to be substantial producers of 
good ruby mica. It is quite possible that some of them may 
ultimately become producers of importance. I do not think, how¬ 
ever, that any of them are likely to develop into great mica fields. 

Rajputana ruby mica does not normally contain as much of 
;&e higher grades of mica as are customary in the Bihar material. 
Its worst defects are buckle and waviness. In thick plates it 
appears to be browner than the best Bihar ruby, and experts claim 
that they can always tell which is which by the colour, but I very 
much douM •<vhether this is possible tvith thin plates. The average 
size of Rajputana mica is about the same as that of Bihar. Some 
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areas like Beawar and Tonk produce a large percentage of No. 7. 
If this were in better demand it would ^eatly assist the industry. 
The costs of mining mica in the better mines throughout Rajputana 
are believed to be much lower than in the older and deeper mines 
of Bihar. On the other hand the Bihar mica is more valuable. 
Whether this compensated the Bihar miners for their higher mining 
costs during the war it is impossible to say. It is, however, a fact 
that Rajputana greatly increased her production of the better 
quality micas during the war, whereas the production of Bihar 
tended to fall. She should be well placed to meet any post-war 
demand for the cheaper qualities of mica for reconstruction pur¬ 
poses. 

Rajputana, mica-mining is considerably handicapped by the 
inability of the workers in this region to sort and dress the mica to 
Bihar standards. Successful efforts to remedy this state of affairs 
were made by Messrs. The Garnet and Mica Mining Syndicate of 
Jaipur. Messrs. Duduwala of Bhilwara have also done a great deal 
to improve their mica factory. In general, however, Rajputana is 
unable to produce mica properly dressed and sorted for export. 
Until the Rajputana mica producers succeed in doing this they are 
bound to be at the mercy of the Bihar buyers. 

The increase in production of good-quality mica in Rajputana 
was effected in the face of every po.ssible obstacle. Labour was 
scarce, dear, and inefficient. Mining machinery was almost un¬ 
obtainable. Fuel was scarce and dear. Tools and explosives were 
short, and transport of all kinds difficult. In view of'the difficulties 
which the Rajputana miners successfully overcame in war-time, it 
would not be surprising if they greatly increase their production as 
soon as mining conditions become easier. 

One of the more important causes of the Rajputana miners* 
difficulties was the policy of the Joint Mica Mission. This diverted 
all available machinery to Bihar on the grounds that the quality of 
the mica there was the best in India and that, therefore, everything 
possible must be done to stimulate its production. Under the 
circumstances this policy was understandable, but whether it Was 
successful in getting the maximum amount of high-grade mica for 
war purposes is open to doubt. It certainly enabled the mission to 
obtain much high-grade mica without having to buy too much of 
the lower grades which were not immediately needed for war pur¬ 
poses, but it is considered likely that the diversion of much of the 
machinery supplied to the poorer mines in Bihar to assist the best 
of the mines in Rajputana would have produced even better results. 

As the result of the shortage of all forms of mining machinery 
during the war, the mine-owners in Rajputana were obliged to use 
mining methods even more primitive than those in use in Bihar. 
If the industry is to become a permanent one, it will be necessary 
to improve the mining technique as soon as possible. This should 
not be difficult, as the bulk of the mto production is in the hma^. 
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of a few wealthy owners, who can well afford to sink a little capital 
in their mines. Uncertainty as to the future market for mica may, 
however, delay the long overdue modernisation. 

Theft of mica is a very serious problem in Bihar. It reduces 
the profits of many of the mining companies, and acts as a serious 
deterrent to enterprise. Owing to most of the Rajputana mica 
being in the hands of rich firms, and to the scattered nature of the 
mica field, mica theft has so far not been very serious there. If 
this ugly traffic can be successfully controlled, it should help to 
establish mica mining in Rajputana on a permanent profitable basis. 

Beryl 

After mica, beryl was the most important pegmatite mineral 
produced in Rajputana for war purposes. The main production 
was in the hands of Messrs. Fateh Ali of Bombay, Abdul Ghani of 
Nazirabad, and Wahid Nur Khan of Bhilwara, but a large number 
of small producers helped to increase the amount of beryl dispatched 
from Rajputana to America. Nearly all the beryl produced was 
bought by Messrs. Fateh Ali of Bombay and dispatched by sea to 
its destination after sorting, analysis and packing in suitable con¬ 
tainers. 

Although beryl has been reported in pegmatites from many 
areas in Rajputana the principal production was in Bhilwara and 
Ajmer-Merwara. At first it was mainly found loose in the debris 
from pegmatites or extracted from the dumps and walls of old 
mica mines, but later the bulk of it was obtained by quarrying in a 
comparatively few areas. The total production for 1943 and 1944 
is believed to have exceeded 1,000 tons per annum of ore, running 
about 12 per cent. BeO, but it is not considered likely that produc¬ 
tion on such a scale could continue for long at present prices. 
Pegmatites with more than 2 per cent, beryl are rare. If it were 
economic to mine for beryl in pegmatites as poor as this, a price 
more in the neighbourhood of £100 a ton would be necessary to 
attract capital. Admittedly some of the operators made handsome 
profits at the price of $9 a unit offered by America, but they were 
working on easily-won surface material and had not the expense of 
mining such a precarious mineral. 

Experience showed that to make a profit out of beryl it was 
necessary to find large beryl crystals, preferably of the order of i ton 
or more. When those exposed at the surface were worked out, 
few of the miners had the courage to break fresh ground in the 
hope of finding more below. Whether crystals of this kind continue 
in depth was never proved. The Tihari mine some ao miles west 
of Bhilwara has been worked for several years, and was stiU yielding 
large cr^tals, though far fewer than at the surface. Another at 
Bisundm in Ajmer-Merwara had been worked on and off for ten 
years and stiH was yielding fair results. In this mine it was fairly 
easy to follow the beryl, as all the larger crystals were found at the 
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jimctioii of the felspar with the quartz core. Another mine about 
15 miles west of Ajmer provided several hundred tons of surface 
beryl, but the owner rapidly gave it up when he had to start quarry¬ 
ing, on the ground that it did not pay. This was a huge quartz 
pegmatite, which had penetrated crystalline limestone, and con¬ 
tained numerous inclussions of calcite. 

It is a mistake to suppose that large amounts of beryl can be 
obtained as a by-product of mica raining. Probably not more 
than 10 per cent, of the total beryl produced wa.s derived from mica 
mines or old dump.s. Generally speaking, mica miners do not think 
it worth their while extracting the beryl from their mica mines, 
and only did .so a.s a concession, because it was urgently required 
for war purposes. 

COLU M bite-Tantalite 

Columbite-tantalite occurs, a.ssodated with beryl, in a number of 
pegmatites some 20 miles west of Bhilwara, and also about Ajmer 
and Kekri, Mr. Wahid Nur Khan opened up a number of pegma¬ 
tites in the first-mentioned area in the hope of finding the mineral 
in workable quantities. He was disappointed in this and had to 
stop working all the mines which he had opened up except one or 
two where beryl was found in workable amounts. In the end he 
only worked colunilnte-tantalite as a by-product of his beryl mining. 
About 10,000 lb. in all were produced in 1943 and 1944. Some of 
the mine.s yielded ore containing 30 jicr cent, Ta/), which could be 
sold for its tantalite content. In other mines the mineral was sold 
for its columbite content. At niling prices the mineral could only 
be produced at a loss, but tmough was won to justify the conviction, 
that if the price of columbite-tantalite were sufficiently high, a 
small regular production would be possible. 

No effort was made to work the mineral nt;ar Ajmer, but, as a 
matter of interest, a pit was opened up where nodules of columbite- 
tantalite intergrown with beryl were discovered, and a number of 
very interesting nodular intergrowths of columbite-tantalite with 
quartz, felspar and beryl were obtained. . 


ABSTRACTS AND NOTES 

Geological Survey of Nigeria.—The following note on the 
geological and mineralogical investigations carried out in his Depart¬ 
ment during 1944 has been received from Dr, F. Dixey, O.B.E., 
who took up his duties as Director of the Geological Survey of 
Nigeria in July 1944. 

CohmUie-iafticditii .—^As the result of the sudden demand for 
tantalite, the attention of the Geological Survey during the year 
1944 was mainly directed to the pegmatites of Central Nigeria 
which are the source of this ore. TDie investigation included a 
comprehensive field and laboratory examination of the pegmatitai 
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over a wide area with particular emphasis on the tin and columbium- 
tantalum mineralisation. A preliminary account of this work was 
published in the Annual Report for 1943. The final report is in 
course of preparation. 

In order to clear up the relationship of the pegmatites to the 
general geology, mapping of the Isanlu Quarter Sheet in Kabba 
Province was commenced on a scale of i: 125,000. 

Plateau Tinfields .—Late in the year, a detailed investigation of 
the alluvial tin-deposits on the Nigerian plateau was commenced ; 
these deposits form the main source of Nigerian tin and columbite. 
The present investigation, which is expected to take several years 
to complete, includes a revision of the mapping of the Fluvio- 
volcanic Series and the Newer Basalts, and a detailed study of the 
buried tin leads. The existing geological map on a scale of 
1:125,000 was published in 1921 and since then little work has 
been done. The present mapping is being carried out on a scale 
of I.: 25,000, and was be^n in the Werran HiUs area. The mining 
companies, who are particularly interested in the investigation, are 
co-operating by supplying all the information at their disposal in 
connection with tin leads which have been worked and prospected. 
It is hoped that these investigations will be of considerable assistance 
in the future development of alluvial mining on the Plateau. 

Laboratory Work .—considerable amount of mineral investiga¬ 
tion was carried out by the Geological Survey laboratory under the 
supervision of a mineralogist. In the course of the year some 
hundreds of tin, columbite-tantalite and other concentrates were 
examined for the mining community and in connection with the 
Departmental work. 

Water Supply .—During 1944 only throe European officers were 
available for well-sinking work out of the pre-war total of eleven, 
and activities were accordingly much reduced. Thirteen open 
wells were successfully completed in Sokoto Province, 31 in Katsina 
Province, 27 in Kano Province, and 23 in the Sleeping Sickness 
Settlement area of Zaria Province. In addition, thirty-five old 
wells, mainly in Sokoto Province, were repaired. A sTnall amount 
of work was done in Bomu, and some trial shafts were started at 
Minna. Many earlier weUs were provided with concrete aprons 
and drains. 

Modifications in weU-sinking technique were temporarily adopted 
where adequate supplies of steel were difficult to obtain, and in 
accordance with this plan the reinforcement in the concrete lining 
of certain wells in the crystalline areas of Katsina Province was 
much reduced. 

A second bore-hole in Maiduguri, begun in March, had reached 
a depth of 90 ft. when the Drilling Superintendent went on leave. 

A' ^prehensive scheme of rural water development, und er 
the Ckdoaial Dev^c^nt and Wdfare Fund, has been approved, 
and it is proposed to commence this work early in 1945, 
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Report of the Committee on Deep Level Mining in South Africa.— 
Among the principal problems with which the gold mining industry 
of the Rand is faced are not only the extent to which the auriferous 
deposits persist in depth, but whether it will be possible to mine 
to much greater depth. The report of the Committee appointed 
by the Union Minister of Mines has recently been published under 
the above title by the Government Printer, Pretoria (1945, 9 pp., 
price 2S. 6 d.). This important document is intended mainly to 
inform the Government and to advise it regarding the steps it 
should take. It is commendably brief and to the point, and it is 
shorn of technicalities as far as possible. 

By October 1944, seven of the Witwatersrand mines had reached 
a vertical depth of about 8,000 ft., and three of these had reached 
8,500-8,700 ft. Increasing depth has led to a variety of difficulties. 
Deeper shafts have had to be sunk, and existing shafts deepened. 
Ore, waste rock and materials, as well as water, have had to be 
brought to the surface by hoisting or pumping from these ever 
increasing depths. Rock temperatures and air temperatures have 
risen so high that human endurance has been strained to its limit, 
and there have been deaths from heatstroke. Rock pressure has 
increased to such an extent that it is becoming increasingly difficult 
to control. 

These difficulties inevitably involve increased capital outlay and 
working costs. There is also a tendency for the grade of ore to 
fall with greater depth; that is, for the revenue per ton of ore 
won to decrease. Falling revenue and rising costs ultimately result 
in the disappearance of profits and, when that stage is reached, 
mining operations become uneconomic and must necessarily cease. 
Advances in ventilation and mining technique have enabled depths 
to be reached in excess of the limit placed on raining operations 
not many years ago. Nevertheless, the report points out that it 
now seems clear that without further great improvement we are 
very near the final limit that can be reached in South Africa under 
existing circumstances and with present-day methods. Indeed, the 
general concensus of opinion is that the maximum depth at which 
mining can be carried on profitably is about 9,000 ft., and that, in 
any case, even with further improvements in technique and practice, 
it will not exceed 10,000 ft. - 

As to the probability of extending profitable operations to 
greater depth than hitherto, it is concluded that, whilst technical 
progress has successfully met the problem of increasing rock pres¬ 
sures, the main difficulties are going to be due to temperature and 
ventilation. The system of wet mining, necessitated by the need 
to prevent the formation of large quantities of silicosis-producing 
dust, is a tremendous handicap to the attainment of cooler working 
places and sets the limit of depth. It is not beyond the bounds of 
possibility that a method of dry mmifig may be evolved on the. 
Witwatersrand that would invow more danger from sili«©#; 
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than the present wet mining system, and with the knowledge of 
what is already being done at greater depths and much higher 
temperatures in the Kolar goldfield of Mysore (whore the silicosis 
hazard is not such as to necessitate wet mining) it is hoped that 
ultimately mining may be carried to a vertical depth considerably 
greater than the present limit on the Witwatersrand. 

It is extremely difficult to make any reliable estimates of the 
amount>of deep level ore in the stretch of 30 miles from Roodepoort 
to the East Rand Proprietary Mines. On the assumption that only 
one-third of the area contains payable reef, that the dip is 30°, 
that there is only one payable reef, and that the average width is 
4 ft., there emerges a figure of 35,000,000 tons for every 1,000 ft. of 
vertical depth. If the average grade were 32/- per ton, which is 
the average of the mines now working in this area, the gold yield 
would be £56,000,000 for every 1,000 ft. of depth or, in round 
figures, £200,000,000 to a depth of 12,000 ft. 

There follows a discussion of the technical and financial diffi¬ 
culties which militate against the extension of mining to greater 
depths. It is disclosed that if a new mine had to be started to 
deal only with the deep level area, i.e. at a depth greater than 
8,500 ft., the capital cost of shaft sinking and equipment would be 
£8,715,000 for a mining area containing 25,000,000 tons of payable 
ore. The conclusion arrived at is that such a proposition is finan¬ 
cially unattractive and that the Central Witwatersrand offers no 
justification for the starting of such new mines. 

The Committee conclude that on the Central Witwatersrand 
the Government should not encourage the opening up of new mines 
to exploit the deep level ground, but should, as far as possible, 
assist the existing mines to work to the greatest po.ssible depth and 
to proceed by way of gradual evolution. It has been estimated 
that, apart from taxation, the State Revenue benefits indirectly to 
the extent of 6s. 8<i. for every ton of gold ore mined; the desirability 
of working as much of the potential reserves as possible is therefore 
obvious. With good ventilation, the present system of wet mining, 
possibly with some modification and with the aid of refrigeration, 
may be carried to 10,000 ft., but greater depths will require the 
adoption of dry mining. The two important isssues which arise are 
the feasibility of dry mining, and whether the provision of the 
necessary capital for shaft sinking, equipment, etc., that will be 
required for the extension of mining to the greater depths is justified. 

The immediate institution of vigorous research on these problems 
is recommended, and to this end the appointment of a committee 
of experts and the setting up of a Rand Mining Research Institute 
with a financial provision of £30,000 in the first year are proposed. 
The investigations, the report states, should be prosecuted with the 
atinost vigour and should not be delayed at any time for want of 
funds or for any other reason. 


A. W. G. 
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Blue Asbestos in Western Australia.—^Although the existence of 
blue amphibole asbestos (crociilolitc) in the nortli-W('storn part of 
Western AusU'alia was reported a quarter of a century ago, it was 
only in 1929 that the occurrences wen* authenticated when the late 
Dr. E. S. Simpson published a short description of the crocidoiite 
from Mt. Margari't and Willi Wolli Springs. Subsequently they 
were reported upon in more flelail, and as a result of recent increased 
interest in these deposits, the th'ologicul Survey decided to publish 
the existing data as Bulletin No. 100 (Pt. I, " The Blue Asbestos 
Bearing Bandc'd Iron h'ormations ol the Ilamersley Ranges, Western 
Australia," by K. R. Mil<‘s ; Pt. II, " The Blue Asbestos Deposits 
of the Ilamersley Rang(' and tlu'ir Economic Importance,” by J. S. 
Foxall; with appeinlices: Geological Survey, Western Amtralia, 
1942.) 

It is pointed out in the.se reports Unit the quality of the material 
wa.s established just before the war when parcels of high-grade fibre 
realised up to £75 sterling per ton in London. Unfortunately, 
however, this news led to a “ rush ” to the area and resulted in 
primitive and unsystematic working with uncontrolled output and 
unsound economic conditions. Ov('rproduction and (ixeessive 
supply caxtsi'd the local agimts of British, American and Japanese 
firm-s to .stop buying, so that actual <listu's.s n'snlted, and all but 
one or two producers ceased opi'rations. 

The Hamersley “ range.s ” are really a dissected platisau, and 
they consist in general of horiisontal or gimtly warped banderl 
ironstoiw's or ferruginous chert.s, quartzites, .shah's and tliin bedded 
dolomites, all forming part of the Nullaginc Series (? pre-Cainbiian). 
Exposures of the asbcsto.s-bearing horizons are found in the deep 
gorges and dill face.s carved by tributaries of the Fortescue River. 

NecdU' riebcckito, mass fibr<‘ riebeckite (‘‘ potential crocidoiite ”) 
and cro.ss-fibre riebeckite (crocidoiite proper) all occur in the 
Hamersley field, with marked geological similarity to the South 
African crocidoiite which also occurs in banded ironstones. A 
previous report by an officer of the Survey gave the opinion that 
the Western Au-stralian deposits contain a greater proportion of 
long fibre (+in.) than do the South African blue asbestos deposits. 
It is stated that the Canadian system of grading asbestos is not 
entirely suited to Australian blue asbestos, so that it is suggested 
that .some standard code will have to bo evolved and adopted as 
the industry grows. The fibre length of the Hamersley asbestos of 
commercial quality ranges from less than 1 mm. to about 50 mm. 
There is exceptional uniformity in the parallel cross-fibre habit, 
but again, as in the South African deposits, cone and corrugation 
structures are known to occur, the riebeckite-crocidolite is 
believed to have originated by the recrystallisation and growth 
in situ of material originally present in the banded ironstone, under 
conditions of mild load metamorphism. 

In view of the potential economic importance of these deposits, 
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the following analyses, published by the late Dr. E. S. Simpson, 
are given in comparison with tho.se of other blue asbestos and 
similar amphibolcs from South Africa, India and Siberia. 


Chemical Analyses of Crocidolitb and Amnu Ami'hiholbs 
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♦Including 0-63 per cent, residue insoluble in HF and IlgSO^. 


I. Crocidolite from three miles west of Ml. Mtvrgaret, IlamcTsley 
Range. 

3 . Crocidolite from eight mile's south-ca.st of Willi Wolli Spring.s, 
Hamcrslcy Range. 

3. Fine blue fibrous Crocidolite from Kliphuis, eight miles 

north of Prieska, Griqualaud West, South Africa. 

4. Crocidolite from Kuruman, Bcchuanaland, South Africa. 

5. Bababudanite from Bababudan Hills, Mysore, India. 

6. Rhodusite from Siberia. 

In chemical composition, form, structure and optical properties, 
the Western Austr^ian material is very closely similar to that 
from South Africa. As with blue asbestos from other sources, it 
is better than chrysotile in tensile strength, in electrical insulating 
value, and particularly in resistance to attack by acids, alkalis and 
sea water. The suggestion is put forward that there are numerous 
uses of asbestos in which crocidolite could be used instead of 
chrysotile. Apart from the question of exports, this would be of 
import^ce, for the Commonwealth imports very con.siderable 
quantities of asbestos of all types. In 1940, for example, imports 
of ^bestos were reported as 281,944 cv^., valued at ;£32i,832 
^erling or ^402,290 Australian. This works out at an average of 
£25 los. o<i!. Australian per short ton, and indicates that a good 
ueal of me total was short-fibre asbestos. No statistics, however, 
Me available to show the amount of blue asbestos imported into 
the continent. 

The asbestos-bearing bdt is bdtleved to extend over a distance 
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of some mo miles in an easi-west din'clion and up to about 4 miles 
in widtli, and within this zone cousidc'rablo amounts of asbestos 
could be recovered by open-ciist jnethods, though this should only 
be a preliminary to large-scale underground operations. No 
estimate of the total tonnages available can be made at present, as 
much more topograpliical and geological .survey work is required 
for this purpose. 

'Ihe climate of the an'a is veiy pleasant in winter, but rather 
tr5dng in summiT, so that provision of a(le<piate living conditions 
would have to be made. 'rrans]K)rl in th(‘ area is on roads of fair 
quality, and transport costs to the- coast, which i.s on the average 
200 miles distant, range from to p<‘r ton. 

The (Geological Survey concludes that there is a possibility of 
developing a very profitable industry based on this asbestos and 
that eventually the an'a could beconu' one of the chief asbestos 
centres of the world, although proper organisation, technical facili¬ 
ties and finance would be necessary to bring this about. Only ono 
company with a plant, and oni' private' operator using primitive 
methods, were in operation at the time the area was visit('d by the 
Survey. 

E. R. V. 

The Search for Oil in Soutdi Austxalia. -i'his is the title of 
Bulleiiii No. 22 (i<> 14 ), of the (Ic'ological Survey of South Australia, 
by Dr. L. Keith Ward, former (lovernment (Geologist and Director 
of Mines, and now consultant to the (Gov<.*rnment. The report 
covens the whoh* field of oil search in South Au.slralia, l)oth from 
the scientific and commercial a.spects, and also providc's a complete 
record of th<‘ many nasucce.ssfnl attetnpts made to find oil. 

In hi.s introduction, the author states that the report has been 
written with the object of placing the .search for oil in South 
Australia on a bettor basis as it cannot be claimed that the history 
of much of the work alr(*ady carried out is creditable. There is 
more than one reason for the lack of .succe.ss, but none, ho says, so 
far-reaching as the readiness with which credence has been accorded 
to the self-styled expert who has given the assurance that, by 
taking his advice, a little expenditure on perhaps the drilling of a 
single borehole will suffice to tap a large amount of petroleum. 
Apart from the op<‘rations of individuals, the search for petroleum 
in South Australia since the beginning of the second decade of this 
century ha.s been conducted by at least 17 companies and sjmdicates, 
the affairs of which have been controlled by persons who have had 
no qualifications that would fit them to form sound decisions about 
the many technical problems involved in the search in all its stages. 
A pica is made for the employment of experienced men, trained in 
geology, in administrative and managerial control of operations 
connected with oil exploration and production. 

Although more than £200,000 has been expended on the search 
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for oil in this State the results have been negligible, and there is 
not even a full and detailed record of the drilling—^information 
that might well have been valuable in the guidance of future work. 
Fortunately the provisions of recent legislation will remedy this 
latter deficiency when any future drilling is imdertaken. 

For the guidance of future work, the author gives an admirable, 
yet concise, review of the present state of knowledge concerning 
the occurrence of petroleum. He examines the reasons for the 
belief in the existence of petroleum in South Australia, dispelling 
many popularly but erroneously held views as to what constitutes 
such evidence. 

The bulk of the report is devoted to a detailed account of oil 
prospecting operations in South Australia. Much of the .story is 
certainly not a creditable one, and it is remarkable that so many 
people have been prepared to put their money at the dispo.sal of 
diviners and unqualified persons; still worse is the lack, or some¬ 
times falsification, of the results of this worst form of wildcattiug. 

After reviewing the stratigraphy of South Australia with special 
reference to the possibility of finding oil, Dr. Keith Ward points 
out that attention is naturally focussed upon the 'I'ertiary rocks of 
the south-eastern region, and especially upon the area lying to the 
south of the Naracoorte-Kingston railway. Several boreholes, 
some of them fairly deep, have been drilk'd in this area with negativt; 
results, but the detailed examination of the coiiiitry has Iw'en 
restricted to a very small area near Burnda. No adequate' rt'gioual 
survey has yet been carried out, and the reasons for the .s(‘h'ction 
of some of the bore sites arc obscure. 

He concludes : “ It is difficult to understand why, if oil exists 
in the region, some sign of it has not been seen at any of the volcanic 
vents or along the course of Tartwaup fault. Then: is some difficulty 
also in concluding that the accumulation of oil is possible in a region 
through which there is such a copious and active movement of 
underground water towards the sea. Traps in which oil might be 
stored for long periods, despite active water circulation in the 
re^on generally, can be pictured in the imagination, but their 
existence is not known at the present time. Before any further 
expenditure on drilling in this region is incurred, there should be 
carried out a systematic aerial photographic survey in the first 
place, followed by a detailed geological survey. When this pre¬ 
liminary ex^ination has been made, and not until then, is it lime 
to form a judgement as to the quantitative nature of the risks 
involved in an exploratory drilling campaign.” 

The report ends with a synopsis of the South Australia Mining 
(Petroleum) Act, 1940, together with reasons for the principad 
provisions. The object of this le^slation, it is stressed, is to make 
the search for oil in South Australia attractive to interests possessed 
of full knowledge of modem technique in all its stages. Any 
reluctance that ^uch interests may have felt in the past to enter 
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this State should be dispelled by the legislation which makes it 
possible for the acquisition of sound titles over continuous areas 
large enough to enable a thorough test to be made of any structures 
favourable to the occurrence of oil, where such structures may be 
found to exist. When peace is restored it is expected that all parts 
of the Australian continent will be given the serious attention of 
oil prospecting companies, 

A. W. G. 

The Search for Oil in British Guiana.—^The Central Mining and 
Investment Corporation, Ltd., with which was associated Trinidad 
Leaseholds, Ltd., applied in June 1938 for an oil exploration and 
prospecting Hcence over a section of the coastal belt of British 
Guiana, namely, from Punta Playa to Moruka River, together with 
adjoining marine concessions out to the international limit. The 
concessions granted by the Government of British Guiana eventually 
reached 7,630 sq. miles. A detailed account, from which the 
following is abstracted, of the subsequent search for oil, which proved 
unsuccessful, is published under the title “ Report on Exploration 
for Oil in British Guiana,” by H. G. Kugler, S, C. Mackenzie, R. M, 
Stainforth, J. C. Griffiths and G. R. Brotherhood [Geol. Surv. Br. 
Guiana, Bull. No. 20, 1942 (1944); price 1$). ■ 

The first stage of exploration was to determine whether a 
sufficient thickness of sediments had been deposited on the old 
basement rock.s. In October 1938, Professor V. C. Illing recom¬ 
mended a short refraction seismic survey. If this survey were to 
find the sediments to be not more than 2,000 ft. in thickness, then 
the projjpect was to be abandoned. If, however, a satisfactory 
thickness of sediments were found, then this initial survey was to 
be followed by refraction profiles and by a reflection survey. Dr. 
Kugler visited the North-West District, and, after due enquiry in 
the field and in records, recommended a seismic survey of the 
Berbice basin, which was then agreed upon. 

The seismic survey was carried out by the Seismograph Service 
Corporation between January 27 and November 15, 1939. The 
programme of operations had a threefold purpose: 

(1) To ascertain the thickness of the sedimentary cover overlying 
the basement complex. 

(2) To determine if well-bedded sediments exist between the 
unconsolidated quaternary sediments and the basement 
complex, 

(3) To attempt the construction of contour maps of the sub¬ 
surface. - 

The progress of the seismic- survey, of, which full details are given 
in the report, was continually directed by Professor lUing and Dr. 
Kugler until it was agreed that the information accumulated was 
sufficient to permit the location of a d^p test at Rose Hall, near. 
New Amsterdam^ where a nose-like;StructuTe was found. Usi-' • ‘ 
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The estimate of the top of the basement complex at the well 
site was given by the Seismograph Service Corporation as 6,250-6,300 
ft. The deeply weathered top of the basement was actually found 
in the test hole between 6,310 and 6,410 ft. If, however, the term 
basement is used from a geophysicist’s point of view, namely, 
velocities of about 18,400 ft. per second, then the geophysical 
basement must be placed at about 6,420 ft. Considering the 
reconnaissance nature of the seismic survey, with its many unknown 
factors, it must be admitted, the report states, that the geophysical 
results were exceedingly satisfactory. 

The great thickness of sediments and the presence of oil traps 
would themselves have been sufficiently encouraging, but the 
discovery of an intermediate high velocity bed appeared to altord 
real hopes for finding abutting Cretaceous bed.s, for it was in that 
age that shore line conditions existed along the northern slope of 
the Guayana Shield, and it was these conditions which resulted in 
the formation of the line of extensive oilfields directly above the 
basement complex of the southern rim of the Orinoco basin. 

Whilst a maximum depth of 7,000 ft. for the basement appeared 
to be a reasonable assumption, to be on the safe side, drilling 
equipment with a depth capacity of 10,000 ft. was chosen. The 
well was spudded in on August 14,1941, and completed at a depth 
of 6,456 ft. on November 30,1941, i.e. in 109 days. Unfortunately 
it proved the intermediate high velocity bed to be a conglomerate 
at about 900 ft. above the basement. This discovery reduced to 
the minimum the chances of finding a Cretaceous overlap ; never¬ 
theless, the well was continued to the basement, and, at least, 
showed an indication of heavy oil at 6,074 ft. On obtaining these 
negative results, the Central Mining and Investment Corporation, 
Ltd., relinquished the concession. 

From the point of view of mineral resources, interest centres 
mainly on the discussion of oil indications and future prospects by 
Dr. H. G. Kugler, Chief Petroleum Geologist to the Central Mining 
and Investment Corporation. Although the oil prospects of British 
Guiana may be condemned, he points out that there is no explana¬ 
tion as yet for the presence of drops of inspissated oil or lumps of 
asphalt which have for many years been continually reported from 
different localities along the coast. He dismisses as impo.ssible the 
theory of transport of asphalt by marine currents from the Orinoco 
delta or from Trinidad, as he also dofes the theory of exudation of 
oil formed in situ from swampy deposits. 

A third theory, namely, origin from buried Tertiary rocks, Dr. 
Kugler considers can be applied only in a much wider sense than 
was done by those who considered it a likelihood. A considerable 
submarine extension in a south-easterly direction of the petroliferous 
Cretaceous and Tertiary sediments of Trinidad is known. “ It 
would be expected that the steeply folded beds of Southern Trinidad 
wofold become more gentle as they approach the Guayana Sffield. 
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They may be thrustod southwards along low anglc-plancs, but finally 
they must approach shore lino characteristics similar to those of 
the southern rim of the Orinoco basin. Such conditions would 
exist far off the south-eastern tip of Trinidad and along a deeply 
submerged part of the Guayana .Shiiid. 'I'he oil accumulated on 
structural lines would seep along faults caus<>d or revived by oro- 
genic movements and, similarly, as if und<T tcrre.strial conditions, 
would rise to the surface where the S.li. currents would carry the 
patches of heavy oil to the coast of British Guiana. Here, they 
could have, b<‘en buried without change or could hav(' hardened to 
asphalt. 'I'he spotty appc'arance of .small quantitic's of heavy oil in 
the midst of coarse, freshwater-hearing sand, as obs('rv(‘d during the 
drilling of arte.sian wells, would su]>port this a.ssumi)tion and would 
al.so explain the show in the Ro.se Hall te.st well near the basement 
rock." 

" Should the above assumption prove to be correct,” writes 
Dr. Kuglcr in conclusion, “ there woxild be a possibility of finding 
accumulations of oil off the northcTU shore line of British Guiana, 
possibly far out to s('a, but still on the .shallow .shelf. It must be 
remembered, however, that the ovi'rlapping .sediments such as 
Tertiary or Cretaceous an; very likely of limited thickness and that 
they would have been expose<l prior to burial und(‘r the younger 
infill of tlie Berbic(* formation. For this rt'ason, heavy oil, .similar 
to that of the most .southern fu>ld.s of Monagas in Vem-ziuda, would 
be expected." 

Mr. S. Braccwell, Director of the Geological Survty of British 
Guiana, in a lU'eface, expre.sse.H hi.s l)elief that when more is known 
of gc'ological conditions in adjacent producing fiekls, attention will 
again be din'Ctisd to the oil possibilities of the Guiana coastal belt, 
and that the pr(;.sent report will (wentually serve as a reliable basis 
for further exploration of this nature. 

The fullest details arc given of the difficulti('s of getting the 
gear to the site, of the equipment and methods of drilling used, 
rate of progress, geological examination of the cores, petrographic 
work and Schlumberger te.sts, all illustrated by numerous charts 
and diagrams. In thi-s respect the report, which we are told was 
not written with the original intention of publication, is nevertheless 
an excellent example of how such a complex technical report should 
be presented and will doubtless be studied by petroleum geolo^sts 
and goophysici.sts as well as by those intere.sted in the possibilities 
of oil in British Guiana. A. W. G. 

Mica Splittiag.—^The production of splittings from block mica 
has long been done by hand, and it is an art which has reached a 
high standard of proficiency, especially in India. Other countries, 
particularly those where wages are high, or where the mica industiy 
is comparatively new, have indeed been handicapped both techni¬ 
cally and commercially by the lack of local workers able to cany 
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out this operation quickly and at a reasonable cost. It follows that 
the construction of two mica-splitting devices by D. W. Kessler of 
the U.S. National Bureau of Standards for producing films of 
thicknesses between one and three mils, may bo of more than passing 
interest to mica producers in countries outside the United States. 

According to an abstract in Chemiced (1945. 53, No. 1359, 
28), Kessler states that these two devices were produced after 
investigations into various chemical and physical means of separat¬ 
ing mica splittings had been tried without revealing any promise. 

The first of these two devices consists of a singk' suction chuck- 
plate which holds the mica blocks while it slides back and forth on 
a track. The gauge which starts the split is nearly stationary, 
there being only a slight rotation in a vertical plane. Whc'n a film 
is started and bent upwards, it is caught by two claws actuated by 
suction, and pressed on a small drum. As the drum rolls back, the 
film is stripped and carried to a suction belt which deposits it in a 
tray at some distance from the machine. This device produces 
about 30 films per minute, the slow rate being caused mainly by 
the fact that the operation has to be stopped while now blocks are 
being placed on the chuck. The method of stripping is also believed 
to be loo severe since the bending of films causes more scales and 
defective sheets than does hand-splitting. 

The second device consists of a disc carrying six chiickplate.s, a 
starter gauge similar to the first, two stripper blades and a .suction 
belt for removing the films from the machines With this dt'vice 
little time is lost in changing blocks, as one chuck is loaded by tlie 
operator while another block is being split. When the first block 
is finished, the operator turns the disc until the chuck comi's into 
position, requiring only about one second for the change. With 
this device there is very little bending of the films, and tl«‘ results 
are more satisfactory. 

Although it is not categorically stated, it is manifest from these 
reports that the author himself does not consider these machines 
to be completely satisfactory either in efficiency or speed. More¬ 
over, he does not state whether they are or would be a commercial 
proposition. Although, therefore, judgment upon them must be 
suspended, these machines make a definite advance, and any 
further developments will be awaited with interest. 

E. R. V. 


BOOK REVIEWS 

Books for review should he addressed to " The Editor,” Bulletin of the 
Imperial Institute, South Kensington, London, S.W.7. 

Stakuakd Methods for Testing Petroleum and its Pro- 
OTCTS. Sixth Edition. Pp. xxxvii + 539, 8^ x 5J. (London: 
The Institute of Petroleum, 1945.) Price 15s. 

The fifth edition of this book was reviewed in this Bulletin, 
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1944, 42 , 123, and the publication of a new edition, which includes 
a number of substantial additions and amendments, after the lapse 
of only one year, is an indication of the importance now attached 
to the standardisation of the testing of petroleum and related 
materials. 

The size of the book has increased from 477 pages, in the fifth 
edition to 539 in the present one, and its scope has been widened 
by the inclusion of methods for testing asphaltic bitumens and 
asphalts. Other new methods described deal with the determination 
of hydrogen sulphide in gasus and distillates, mercaptan sulphur in 
light distillates, and total sulphur in ga.seous and distillate products. 
A number of existing methods have been modified. 

The appendix now contains a note on the principles governing 
oil measurement procedure, which has been drawn up in collabora¬ 
tion with the American Society for Testing Materials to establish a 
code acceptable in both the British Empire and the United States. 

This book is indispensable to the petroleum technologist, who 
is fortunate in having his methods of testing so exactly defined. 

W. H. B. 


Geology of Quebec : Volume II — Descriptive Geology. 
Editors-in-chief: John A. Dre.sser and T. C. Denis. Geological 
Report 20, Department of Mines, Province of Quebec. Pp. xiv -(-554, 
9j X With Geological Map of Southern Quebec, in 3 sheets, 
scale 12 miles to i in.; Geological Map of Ungava: 41 figures, 
45 plates. (Quebec : Redempti Paradis, the King’s Printer, 1944.) 
Price $1.50. 

This volume is the second in a series of three which together 
will constitute a comprehensive .survey of the geology of the Province 
of Quebec. The first volume consisted of a bibliography and index 
to the geology of the province, and the third and final volume will 
deal with the economic geology, that is to say, with the mineral 
resources of the province. 

The present part deals with the de.scriptive geology of the 
province, including topography, structure, .stratigraphy, palaeon¬ 
tology, and petrology. From the very size of these subjects it will 
hardly be necessary to say that the volume is not an original work, 
but a compilation of the accumulated results of the large number 
of workers who have been studying the geology of this important 
area over the best part of a hundred years. Each aspect of the 
geology of the province is very adequately covered, fiarticularly for 
the general reader, but for those who wish to go into more detail, 
there is a list at the end of each section of selected references to the 
more important papers from which the compilation has been made. 
It was to be expected from even a passing acquaintance with the 
geology of Canad^i, that each geological system in this area would 
not receive the same amount or intensity of treatment. The^ 
gnomic hnpttrtance of the :pre-GaB^ian of Quebec, and . 
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of Canada as a whole, is such that the study of the more academic 
aspects of the geology of the province has also been biassed in 
favour of those areas where this system is encountered. Conse¬ 
quently, about one half of the book is devoted to the great area 
of pre-Cambrian strata which lies to the north of the St. Lawrence, 
the area known as the Laurentian Plateau Region. Ungava, or 
New Quebec, though also a very large area, is dealt with in quite a 
small section of this book, a significant pointer to the comparative 
lack of information which is available on this region. 

A great deal is, of course, already known about the geology of 
the rest of Quebec, including the Gaspe peninsula, the islands, and 
the eastern townships, so that the authors have naturally devoted 
substantial sections in the present work to the geology of these 
regions. 

Although, as stated above, this work is a compilation, the size 
and complexity of the subject matter is such that the condensation, 
digestion and presentation of the existing information is itself a 
task of some magnitude, and one calling for expert knowledge of 
the subject in hand. The authors and the editors, who incidentally 
have themselves made important contributions to our knowledge of 
this area, are to be congratulated therefore on giving us a very 
useful conspectus of the geology of Quebec. It will lay the logical 
foundation to the succeeding volume on the mineral resources of 
the area. 

It would be unfair to conclude this review without drawing 
attention to the extent to which the work is illustrated. Geological 
maps, sketch maps, sections, photographs, plates of fossils £in(l the 
like, are to be found throughout the volume in profusion. 

E. R. V. 
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MERANTI WOOD FROM MALAYA AS A SOURCE OF PAPER 

PULP 

By E. L. Hill, B.Sc., A.R.C.S. 

The four samples which are the subject of this report were 
forwarded to the Imperial Institute by the Conservator of Forests 
in July 1938. 

The materials consisted of poles representing young growth of 
four species of Meranti wood {Shorea spp.), which it was considered 
would become available in considerable quantities during the 
thinning of forest areas in Malaya. It was desired to learn whether 
such poles could be employed in the preparation of paper pulp 
and, in particular, of pulp suitable for the manufacture of kraft 
paper. The four species in question were as follows : 

(1) Shorea leprosula, stated to be the most common species. A 
member of the " Red Meranti ” group. 

(2) Shorea ocuminataYIvro other members of the “ Red Meranti ” 

(3) Shorea parvifolia / group, also occurring in fair quantities. 

(4) Shorea bracteolata, a species belonging to the “ White 
Meranti ” group. 


Description 

The poles, which were about 4 ft. long, had been de-barked, 
air-dried, and brushed with i per cent, sodium arsenite solution 
prior to shipment. As growth-rings were not apparent it was not 
possible to record the age of the timber, but other particulars of the 
samples are given in the following table: 
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Table I 



Weight, 

lb. 

Diameter. 

in. 

Moisture. 
Per cent. 

Density. 
lb,lcu, ft. 

Colour. 

5. lepfosula 

1944 

(16 poles) 

2*6 to 6*3 ; 
average 4*6 

11*3 

26-8 

Pale buff sapwood, 
pinkish-brown 
heartwoofl. 

5* acuminata . 

55 

(4 poles) 

2-1 to 5*7; 
average 4*0 

11*2 

37-2 

Pinkish-mauve. 

.5. parvifoHa . 

170 

(17 poles) 

2*1 to 6-8 
average 4*2 

iO'8 

28*8 

Pale buff to greyish, 
with a slight pink¬ 
ish mauve tinge. 

.S. bracteolata . 

197 

(15 poles) 

2-1 to 6*7 
average 4*4 

II'O 

307 

Pale buff. 


Results of Examination 

Chemical Examination. — A representative portion of each sample 
■of poles was finely ground, and the ash and cellulose contents 
■estimated with the foUowing results, which are expressed in each 
■case on the moisture-free material: 


Table II 


S. lepfosula 


Cellulose. 

Per Cent, 

55*2 

Ash. 
Per cent. 

0-4 

S, acuminata 

. 

50‘t 

0-4 

S, pareifoUa 

'. 

51 ’4 

0*5 

S, bfacteolata 

• 

517 

0*5 


These results show that the woods all possessed a satisfactorily 
high cellulose content. 

Microscopy of Ultimate Fibres. —Ultimate fibres were prepared 
from each of the four samples and examined microscopically. All 
four species 3delded ultimate fibres which were similar in appearance, 
and were visible under the microscope as exceptionally thin-waUed 
ribbons with finely tapering ends. Thin-waUed vessels were also 
present. The dimensions of the ultimate fibres were measured by 
means of a projection microscope, and the figures obtained are given 
in the following table, which represents the results of a large number 
•of measurements: 


5. lepfosula 
S, actminata 
$, pdfvifolia 
5, oracteolcUa 


Table* III,— ^Dimensions of Ultimate Fibres 


Mizximuia. 

Length. 

Maximum. 

Average. 

mm. 

mm. 

mm. 

0*5 

1*5 

1*0 

0-5 

17 

1*1 

0*5 

1-5 

0*9 

0-5 

1-3 

0*9 


Width. 

Minimum* Maximum. Average. 


mm, 

mm. 

mm. 

o-oi6 

0*049 

0*031 

O'OII 

0*033 

0*019 

0*011 

0*045 

0*027 

0*011 

0*038 

0*023 


It wiU be seen from the foregoing table that the species of Shorea 
under examination are all short-fibred woods with an average fibre 
lec^gth of approximately i mm. In this respect they resemble the 
deeadteous tod woods (e.g. aspen, Populus tremuloides, with a fibre 
M 0*8 to i'7 mm., averaging 1*15 mm.) which find only a 
limited use in paper-maldng, largely as “ fiUer ” pulps in writing 
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and printing papers. Kraft paper, on the other hand, is manu¬ 
factured from long-fibred pine woods with an average fibre length 
of 3 to 4 mm. 

On account of this poor length of the ultimate fibres obtained 
from the present samples of wood, it did not appear likely that they 
would yield strong pulps in the trials to be carried out. 

I. Pulping Trials for Production of Kraft Paper 

Soda Process .—^The wood was converted into chips by sawing 
discs exactly f in. in thickness from the poles at intervals along their 
length, and reducing these sections to chips, which were thus of 
uniform length. Only a few knots were encountered in the cutting 
of the poles, which were found to chip up readily. The chips 
obtained were carefully sorted free from small pieces and over-sized 
fragments to yield a uniform product consisting of chips approxi¬ 
mately I in. long, I in. wide and in. thick. The moisture content 
of the chips was estimated before the actual pulping trials. 

Digestions were carried out in a rotary digester under conditions 
approximating to those employed commercially for the production 
of wood pulp by the soda process. The cooking conditions employed 
and the yields of pulp obtained (as percentage of moisture-free pulp 
on the weight of moisture-free wood) are set out in the following 
table: 


Table IV. —Digestion data and yields 



Material. 

Maximum 
! Tempera- 
t ture. 

Time at 
maximtim 
tempera¬ 
ture. 

Strength of 
caustic soda 
solution. 

Parts of 
caustic soda 
used per 
xoo parts of 
material.* 

Parts of j 
caustic soda 
consumed 
per 100 parts 
of material.* 

Yield of 
moistuw- 
fres 

unbleached 

pulp. 

Sf.oog 

5 . leprosula 

‘’C. 

155 

Hours, 

5 

Per cent, 

4 ! 

24 

10*5 

i Per cent, 

1 54*7 

<r.ooi 

S, leprosula 

160 

5 

4 j 

24 

I2’0 

i 53*4 


S. leprosula 

165 

5 

4 

24 

12*3 

51-4 

Sr.003 

5 . acuminata 

160 

5 

4 

24 

147 

1 49-1 

)f.oo 4 

5 . parvifolia 

l 6 o 

5 

4 

24 

134 

i 49*8 

Sr.oo 2 

S. bracteolata 

160 

5 

4 

24 

lyx 


sr*oio 

Mixture of 
equal parts 
of S. acum- 
inaiUt pafvU 
folia and 
bracteolata 

165 

5 

4 

24 

1 

15-6 

j 51*3 

1 

48*0 


• Expressed on the moisture-free raw maierial. 


These figures show that the 3nelds of unbleached pulp obtained 
from the present samples were all satisfactorily high, and compare 
well with the 5delds commercially obtained in the treatment of wood 
by the soda process. 

In the case of S, leprosula Trial N.009 gave a pulp containing a 
slight amount of shive, but digestion under the somewhat more 
drastic conditions employed in Trials N.ooi and N.005 gave pulps 
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which were thoroughly well broken up and free from shive. The 
jdeld of 53*4 per cent, obtained in cook N.ooi was the maximum 
obtained from S. leprosula consistent with the pulp being satis¬ 
factorily digested. 

S. acuminata, S. parvifolia and 5 . bracteolata were aU found to 
behave very similarly on digestion and to give very similar 3delds 
of unbleached pulps. These three last-named woods were aU a 
little more resistant to digestion than was S. leprosula, since they 
gave slightly shivy pulps when digested under the same conditions 
as (in Trial N.ooi) gave a clean pulp with S. leprosula. Owing to 
the similarity in their pulping properties a further cook (N.oxo) 
under rather more severe conditions was carried out on a mixture 
of equal parts of these three species (rather than on each individual 
wood) and a yield of 48-0 per cent, of well-cooked pulp was 
obtained. 

Pulp Evaluation .—In order to evaluate the strength and general 
quality of the various pulps produced in the cooking trials, standard 
sheets for testing were prepared by means of the British Standard 
Sheet Machine, using the official method described in the Second 
Report of the Pulp Evaluation Committee of the Paper Makers' 
Association. The standard sheets, prior to testing, were conditioned 
overnight at 70° F. and 65 per cent, relative humidity. The results 
of the tests carried out on the sheets are given in the following table: 


Table V.—^Evaluation of the Unbeaten Pulps (Standard sheets) 



Shorea leprosula. 

Shorea 

acuminaia. 

Shorea 

parvifolia. 

Shorea 

bracteolata. 

Mixture of equal 
parts of $, acu¬ 
minata, parvi¬ 
folia and bracte¬ 
olata. 

Digestion No. 

Basis Weighty in 
grams per sq. 

1 N.oop 

N.OOI 

N,oo5 

N.003 

0 

0 

N,002 

N.oio 

metre 

Thickness, 

6o*3 

60 *9 

59*4 

58-9 

02*5 

59-3 

63-0 

microns . 

Bulk, in c.c. per 

128 

120 

121 

176 

128 


153 

gram 

Burst Factor, in 
grams per sq. 

2*1 

2*0 

2*0 

3.0 

1 

2-0 

I 

2*1 

2‘4 

cm. 

Breaking Length 

12-3 

17'6 

17*4 

lO-I 

ii’9 

7'9 

167 

in metres 

3400 

4080 

3730 

2540 

3550 

2460 

4170 

Stretch, per cent. 

I‘0 

i-i 

1-6 

t*0 

0-9 

0-8 

I*I 

Remarks . 

Very 

slightly 

shivy 

Clean 

Clean 

Shivy 

Shivy 

Shivy 

Almost free 
from shive 


The sheets from all the pulps showed good formation, and were closely felted 
' with a good finish. 


* Determined by the Schopper-Dalin machine. 

It wiUbe seen from the above figures that all four woods furnished 
pulps of approximately the same type. The conditions employed 
in digestions N.ooi, N.002, N.003 and N.004 were identical (see 
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Table IV), and whereas S. leprosula under such conditions gave a 
clean, well-cooked pulp, the other three species all yielded somewhat 
shivy, slightly under-cooked pulps. 

Considering the S. leprosula pulps, it will be seen that the con¬ 
ditions employed in cook N.ooi were not only the least drastic 
needed for the production of a well broken-up pulp, but were also 
those which gave the strongest of the three pulps. Digestion N.009, 
although carried out under less severe conditions, yielded a weaker 
pulp, no doubt owing to the presence of shive, and the more drastic 
boil N.005 also gave an appreciably weaker product. 

The pulps obtained from the other three species in digestions 
N.002, N.003 and N.004 were somewhat shivy and, therefore, all 
probably a little below the maximum strength values that could be 
obtained from these species. It will be observed that S. acuminata 
yielded a more bulky paper than the other species. 

The pulp from digestion N.oio, obtained from a mixture of equal 
quantities of S. acuminata, S. bracteolata and 5 . parvifolia, was the 
result of a more severe cook than was employed for the production 
of pulp from these woods when they were treated individually. 
It was almost free from shive, and was stronger than the pulps from 
digestions N.002, N.003 and N.004, and it probably approximates 
very closely to the maximum strength of the unbeaten soda pulp 
that could be obtained from the mixed raw material used. Except 
for a slight difference in bulk, this pulp is very close in its char¬ 
acteristics to the 5 . leprosula pulp from digestion N.ooi. 

These pulp evaluation figures indicate that, as regards the 
properties of the imbeaten pulps, there would be little disadvantage 
in pulping all four species together. 

Beating Effect. —In addition to the intrinsic strength of a paper¬ 
making fibre as given by the evaluation of the strength of the 
unbeaten pulp, it is of the greatest importance in estimating the 
paper-making value of a raw material to investigate the influence 
of beating on the properties of the pulp. The pulps selected for 
beating experiments in the present investigation were the S. 
leprosula pulp from cook N.oog and the pulp obtained in cook N.oio 
from a mixture of equal quantities of S. bracteolata, S. acuminata and 
S. parvifolia. A Lamp&i mill was employed for the beating trials, 
and the method followed was the Paper Makers’ Association’s 
Tentative Method for the Evaluation of Beating Effect, with the 
exception that the mill was run at 370 r.p.m. instead of 300 dr 25 
r.p.m. The results obtained ar.e set out in Table VI. 

It will be seen from the results that the strength of the pulps as 
measured by the breaking length, burst factor, and folding resistance, 
was very considerably increased by beating. Data for the tearing 
test were not available, but tearing by hand indicated that the 
tearing strength was only moderately good. This characteristic, 
however, which -is of importance in a wrapping paper, is considered 
to depend more on fibre length than on the bonding of the fibre, and 
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a high tearing strength was therefore not to he expected in sheets 
made from the present short-fibred pnlps. 

Table VI also gives, for comparison, the pulp evaluation figures 
supplied to the Imperial Institute by a firm of paper makers, which 
show the effect of beating on a commercial unbleached kraft pulp 
of medium strength. It will be seen that as regards breaking 
length the present Shorea pulps closely approached this kraft pulp 
in strength. The burst factor, on the other hand, did not reach a 
figure amounting to much over 60 per cent, of that attained by the 
beaten kraft pulp. In tearing strength and folding resistance the 
present pulps are also inferior to the latter.^ 


Table VI. —Evaluation of the Beaten Pulps (Standard Sheets). 


Pulp. 

Revolu¬ 
tions of 
LampiSn 
Mill, 

Basis 

Weight. 

Drainage 
Time at 
20* C. 

Breaking 

Length, 

Stretch. 

Burst 

Factor 

(Schopper- 

Palln). 

Folding 

Resistance 

(Schopper). 

Unbleached soda 
pulp from S. 
leprosula (Di¬ 
gestion N,oo9) 

* 

0 

i3>50O 

36,000 

grams per 
sq, metre, 
60-3 

39-2 

39-9 

secs, 

5*5 

7*5 

metres, 

3»4<^o 

8,110 
9.910 j 

Per cent, 

1*0 

2*2 

2-8 

grams per 
sq. cm, 
12*3 

42*7 

53*9 

No. of 
double folds 
16 

2223 

Unbleached soda 
pulp from 
mixture of 

equal parts of 
S. acuminata, 
parvifolia and 
bracteolata (Di¬ 
gestion N. 010) 

0 

63-0 

59-4 

6*6 

4.170 

8,710 

1*1 

2*3 

i6’7 

50*3 

! 

Medium Strength 
commercial 
kraft pulp 

t 

0 

1 

6o*i 

37 at 

iS-S” C. 

2,960 

2*1 

i 21*5 

Tear 

Factor, 

252 


9,006 

59*3 j 

4*0 at 
21*3^ C. 

8,930 

3*1 

75 ‘ 3 a 

250 

' 

18,000 

57*5 

5*1 at 
23S*5° C. 

10,210 

3*4 

80 *9 

242 

1 

1 

36,000 

57*0 

8-8 at 
18*9° C. 

10,800 

1 

I 

3*2 

83*2 

235 


* Mill running at 370 revolutions per minute, 
•f Mill running ai 300 revolutions per minute. 


It is thus apparent that although the strength of the pulps now 
under examination is good in relation to their poor fibre length, 
this inherent inferiority in the paper-making value of the four 
woods concerned renders them incapable of attaining the strength 
required in a good quality kraft wrapping. It is therefore not 

^ 1 It should be mentioned that a commercial kraft pulp of Mgh strength will 
give br«^ldag length and burst factor values some, 20 per cent, higher than those 
quoted in Table VI. 
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considered that an attempt to utilise young Meranti poles for the 
manufacture of wrapping paper would be commercially successful. 

On the other hand the properties of the pulps suggest that if 
satisfactory bleached pulps can be prepared the materMs would be 
of value for the manufacture of printing papers. Work on this 
question was subsequently carried out at the Imperial Institute and 
forms the subject of the succeeding section of this report. If it 
were found practicable to undertake the manufacture of bleached 
Meranti pulp for printing paper it might also be possible to utilise 
a certain amount of the unbleached pulp in the manufacture of 
low-grade wrappings, etc. 


Conclusions 

The present investigation has established the following con¬ 
clusions : 

1. The four species of young Meranti woods under examination, 
viz., Shorea leprosula, S. acuminata, S. parvifolia and 5 . bracteolata, 
are similar in their properties. They are all short-fibred woods, 
with an average fibre length of approximately i mm. in each case. 

2. All four species behaved very similarly on pulping by the 
soda process, and would be capable of being pulped together. 

3. High 3delds of unbleached pulp were obtained. 

4. In the pulp evaluation determinations and beating trials 
which were carried out the pulps developed good strength values 
in relation to their poor fibre length, but proved incapable of reaching 
the strength figures required of a good quality kraft pulp. 

5. Although it would not be a commercial proposition to 
undertake the manufacture of wrapping paper from these Meranti 
poles, the properties of the pulps suggest that the materials may 
have a value for the manufacture of printing papers, a question 
dealt with in the next section of this report. 

11 , The Manufacture of Bleached Soda Pulps 

Pulping Triads. —^The pulps dealt with in the preceding section 
had been prepared by digestion under relatively mild conditions in 
order to preserve strength and secure a high yield, but were found 
to be for practical purposes virtually unbleachable. A series of 
pulping experiments was accordingly carried out under a variety 
of more severe cooking conditions. In each trial the yield of un¬ 
bleached pulp was determined and the bleachabiUty of the pulp 
assessed by the determination of its permanganate number. The 
digester employed was a phosphor bronze rotary. 

In working out the effect on yield and bleachability of changes 
in the cooking conditions the wood chiefly studied was S. leprosula — 
the most abundant species. A few additional trials were mso made 
in order to ascertain how the other species behaved when treated 
under similar conditions. The results obtained with S. leprosula 
are given in Table VII below. 
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With reference to the final column in the table, viz. the bleaching 
powder in terms of standard bleach (35 per cent, available chlorine) 
equivalent to the permanganate number, it must be pointed out 
that this figure is derived from the permanganate number and is 
not to be taken as the bleach actually required to produce a pulp 
of a good commercial white. It was found experimentally that the 
bleach required is in excess of that calculated from the permanganate 
number. This also is the experience with commercial soda pulps. 
With this reservation, the permanganate numbers may be taken 
as a rapid and convenient method of comparing the bleachability 
of the Afferent pulps. 

Table VII 

SopA Pulping Trials with Shorea leprosula 


Diges¬ 

tion. 

Maximum 

Tempera¬ 

ture. 

Time at 
Maximum 
Tempera¬ 
ture. 

Parts of 
NaOH per 
100 parts 
moisture-free 
wood. 

Concentra¬ 
tion of NaOH 
solution. 

Yield of mois¬ 
ture-free un¬ 
bleached pulp 
on moisture- 
free wood. 

Permangan¬ 
ate number. 

Standard 
bleach re¬ 
quirement on 
basis of per¬ 
manganate 
number. 

K.009 

“C. 

Hours* 

Parts. 

Percent. 

Per cent. 

48-4 


155 

5 

24 

4 

547 

40*0 

N.086 

160 

5 

30 

6 

49-9 

20*8 

3 I -0 

N.087 

165 

5 

30 

6 

46-5 

i6*2 

23*5 

N.089 

165 

7 

30 

6 

43*3 

13*9 

197 

N.085 

170 

5 

30 

6 

43-2 

13*2 

i8-6 

N.088 

180 

5 

30 

6 

35*6 

II-7 

i6-2 


It wiU be seen from these results that, by employing fairly 
severe pulping conditions, it was possible to produce pulps of 
moderate bleachability. Except in the case of run N.088 the yields 
of unbleached pulp were all over 43 per cent., which may be con¬ 
sidered satisfactory. Run N.088 was carried out at a high tempera¬ 
ture, viz. 180° C. (equivalent to 151 Ib./sq. in. gauge pressure) in 
the presence of a high alkali concentration. The 3deld of unbleached 
pulp in this trial fell abruptly to 35-6 per cent, without a corres¬ 
ponding large increase in bleachability as reflected in the perman¬ 
ganate number. In fact, when the bleachability of the pulp was 
checked by small scale bleaching tests with bleaching powder 
solution it was found to be less easily bleached than pulp N. 085, 
and to exhibit signs of over-cooking. It was evident, therefore, that 
no advantage would accrue from the use of even more severe con¬ 
ditions* and that runs N.087 and more especially N.089 and N.085 
represent reasonable commercially practicable sets of cooking 
conditions. 

Table VIII compares the results on pulping S. acuminata, S. 
parvifoUa and S. hracteolata with those obtained on cooking S. 
leprosula under the same sets of conditions. It will be seen that the 
different species give results which are generally very similar. S. 
Muminata, S. parvifoUa and S. hracteolata are, however, aU slightly 
inferior to S. leprosula in 3neld with S. hracteolata giving the highest 
yield of the three. 
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Comparison of Soda Pulping Trials on the Thinnings of Different Species 

OF Meranti Woods 




Conditions of Digestion. 

Yield of 
moisture-free 






Parts of 


Permanganate 

Diges- 

Raw Material* 


Time at 

NaOH per 

Coticen- 

unbleached 

number of 

tion. 

Tempera¬ 

ture. 

Maximum 

100 parts 

tration of 

pulp on mois- 

unbleached 



Tempera- 

moisture- 

NaOH 

ture-free raw 

pulp. 



ture. 

free raw 
material. 

solution. 

material. 





•c. 

Hours, 


Per cent. 

Per cent. 


N.ooi 


ri6o 

5 

24 

4 

53*4 

— 

N.087 ^ 

S. leprosula 

■< 165 

5 

30 

6 

46-5 

i 6-2 

N.085 J 


I170 

5 

30 

6 

43*2 

I3‘2 

N.003 \ 

S, acuminata 

ri6o 

5 

24 

4 

49-1 


N.095/ 

1165 

! 5 

1 

30 

6 

42-1 

22’5 

N.o 04 \ 

N.096/ 

S. parvifoUa 

/160 

\i 65 

! 5 

24 

30 

4 

6 

49-8 

41*5 

23-0 

N.002I 


fi6o 

5 

24 

4 

51*3 

— 

N.091 y 

S, bracteolata 

i 165 

5 

30 

6 

43*5 

19*2 

N,092 J 


U70 

5 

30 

6 

39*5 

17*3 


Furthermore, the permanganate numbers of the three afore¬ 
mentioned pulps are all higher than the corresponding figure for S. 
leprosula, the species most resembling S. leprosula again being 
S. bracteolata. 

From these results it is to be concluded that although the other 
species examined all give slightly lower 5delds of pulps which are 
rather " harder ” than those derived from S. leprosula, the differences 
between the species are not such as to make it necessary to pulp 
them separately. The only effect of a proportion of the other species 
being mixed with S. leprosula will be to depress the yield slightly 
and increase the bleach requirement of the pulp. These effects will 
be least evident when the species mixed with S. leprosula is S. 
bracteolata. 

It is not, of course, possible to state categorically the cooking 
conditions which would be most suitable for the commercial cooking 
of Meranti wood thinnings. This would depend upon the precise 
nature of the pulp which it is desired to manufacture and upon 
costing considerations. The pulping process involves several vari¬ 
ables which can be manipulated so that, within limits, it is possible 
to arrive at a satisfactory pulp in more than one way. The cost of 
chemicals at the mill site relative to the cost of power would require 
to be known, and the most economic digestion conditions worked 
out on the basis of these considerations. Nevertheless, the experi¬ 
mental trials sufficiently demonstrate the pulping characteristics of 
the raw material and indicate the type of result to be expected. It 
is probable that mill cooking conditions would not depart very 
fundamentally from those of other runs, e.g., N.085 and N.087. 
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Properties of Papers from Bleached Meranti Wood Soda Pulps .— 
Bleached papers from Meranti wood were of satisfactory colour for 
soda pulps. They were only of moderate strength but for many 
grades of writing papers and for most printing papers high strength 
properties are not essential. Moreover, when necessary, the strength 
of the paper could be improved by the incorporation of a percentage 
of a stronger type of pulp in its furnish. The papers were of excellent 
formation and the sheets were well-closed. On heavy beating they 
became dense and rattly. The opacity of the papers was rather 
poor even with light beating, and on heavy beating the papers 
became very transparent. This property would impose certain 
restrictions on the t3rpes of paper which could be manufactured from 
Meranti thinnings. Nevertheless, the defect is not always serious 
and in many cases poor opacity can, in certain measure, be dealt 
with by reducing beating time to a minimum, using fillers, or em¬ 
ploying mixed furnishes containing a more opaque pulp. 

A few actual printing trials were made with Meranti papers on 
a proofing press and the impressions were quite satisfactory. As, 
however, it was not possible to conduct the trials under rigidly 
controlled conditions, the results cannot be regarded as permitting 
any relative evaluation of the printing properties of the papers. 

Conclusion 

The present report shows that technically it would be possible 
to manufacture bleached pulps from Meranti wood thinnings. By 
the use of suitable digestion conditions satisfactory yields of pulps 
of moderate bleachability can be obtained. After bleaching these 
pulps would be suitable for the manufacture of many classes of 
printing and writing paper, but not for grades for which high strength 
or good opacity is demanded. Furthermore, as was demonstrated 
in Part I of this report, unbleached soda pulps from these thinnings, 
although inferior to commercial kraft pulps, could nevertheless be 
employed for the production of lower grade wrapping papers. 

From the economic standpoint the prospects of utilising this 
material for paper-making may be less favourable. Meranti thin¬ 
nings are not of the highest value for paper-making and alternative 
raw materials of more value and greater versatility in use may be 
available in Malaya. Before the pulping of Meranti thinnings could 
be undertaken commercially it would be necessary to have assurance 
that substantial quantities of raw material would be regularly 
forthcoming and could be easily and cheaply transported to the mill 
site. 

Finally, since it would be very difficult to operate a mill with 
economic success unless it was of moderately large capacity, it 
wmild be very necessary to examine the potential output of the 
pulp and paper in relation to local consumption and potential 
naaxketa for tibe grades which could be manufactured. 
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NOTES 

Recent Research on Empire Products in Nigeria.—^The following 
information relating to research work carried out in Nigeria during 
1944-45 or still in progress, is taken from a report sent to the 
Imperial Institute by Mr. L. NichoUs, Chief Conservator of Forests. 

North-East Circle. — K small scale experiment in the propagation 
of bamboos is being carried out at Naraguta from stock received 
recently from the Provincial Forest Officer, Oyo. The local indi¬ 
genous bamboo {Oxystenanthera) is one of the small varieties and it 
is desired to introduce other, species such as Devdrocalamus and 
Bambusa spp. with a view to providing a bigger aind better bamboo 
for local house roofing and building purposes. Germination tests 
on several indigenous species have been carried out at Naraguta 
where the permanent nursery has been considerably enlarged and 
space allocated for transplanting brakes to contain large quantities 
of two-year-old stock. 

North-West Circle. —Owing to the shortage of staff, experimental 
and research work has had to be curtailed. The fire control experi¬ 
ments in Sokoto, Katsina and Zaria Provinces have been maintained 
and the annual prescriptions carried out. These plots are now due 
for the first quinquennial reassessment. The experiment with 
natural regeneration of Triplochiton in a Niger " Kurmi ” has had 
to be abandoned, no staff being available to supervise it. A two 
acre plot of Guiera scrub at Daura in Katsina Province which has 
been protected for about seven years shows phenomenal growth 
when compared with the surrounding bush which has been subjected 
to browsing, and indiscriminate hacking. With the co-operation 
of the Agricultural Department experiments in establishing live 
fences are being continued, but progress towards a really effective 
hedge is slow. 

South-Central Circle. —For the purpose of ascertaining the 
volume of merchantable timber the Benin forests are capable of 
producing, a square mile—Compartment ii of the Sapoba Reserve— 
of average forest has been selected and is in process of being fully 
exploited by the United Africa Company ; twelve economic species 
are being felled. At the time of writing about one-eighth has been 
cut over and 158 trees have been taken out producing just under 
65,000 cubic ft. of logs. These figures have not been finally checked 
but are sufficiently accurate to indicate what volume may be 
expected. This will be of the order of half a million cubic ft. for 
the whole square mile. 

In Ondo Province an experiment has been commenced in a 
compartment of the Akure Reserve. This compartment had been 
completely exploited for the sawmiU without any pre-exploitation 
regeneration operations being carried out. The entire compartment 
was cleaned and climbers cut back. A seedling count was made 
with the astonishing result that 220 seedlings of valuable species 
19 
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per acre were found. Of these Triplochiton scleroxylon averaged 
12 seedlings per acre, Sterculia rhinopetala 13, TerminaKa superha 
10, Eniandrophragma spp. 13, CeUis soyauxii ii, Guarea cedrata 15, 
Mansonia altissima 11 and Cistanthera papaverifera 12 seedlings per 
acre. One half of the compartment will continue to be tended and 
the young stock kept free from competitive growth. The remaining 
half will be left untreated in future as a control. 

South-West Circle. —In the Abeokuta charge, apart from the 
i n formation obtained on natural regeneration in the Haro reserves 
and planting technique in the Apapa area, the only research work 
is the remeasurement of the sample plots laid down at Akilla; 
these give valuable data. In Oyo Province pressure of work in 
connection with production has precluded anything in the nature 
of research work. The same applies to Ilorin, where in actual fact 
a forest ofi&cer was only posted to the charge for less than four 
months for the period under discussion. General experimental 
work has continued, however, at the Sobi plantations in connection 
with planting in waterlogged areas. 

Sericultural LegMation in the Argentine.—^In recent years 
important steps have been taken in the Argentine to promote the 
sericultural industry. Notably, in 1942, a Division of Sericulture 
was constituted in the National Ministry of Agriculture, and an 
Institute of Sericulture founded in Cordoba province. Sericulture 
is established in a number of Provinces, and the present order of 
importance is reported to be: Cordoba, Santa F6, Mendoza, Tucuman, 
and Buenos Aires. 

It is of interest to record that the Argentine authorities are 
making considerable use of the elementary schools to aid in the 
dissemination of knowledge of silkworm rearing, and also generally 
to widen interest in the industry. In this connection free distribu¬ 
tion of silkworm " seed,” mulberry seed and plants is authorised to 
schools, institutions, and official and municipal organisations. 

Through the courtesy of the Agricultural Counsellor of the 
Argentine Embassy in London the Imperial Institute has obtained 
access to a number of papers relating to the functions of official 
bodies for the control of , the Argentine silk industry and to the 
legislative powers taken for its regulation. The following free 
translation and summary of what appear to be the more important 
of these papers is published as likely to be of general interest in 
Empire countries. The summary includes: (i) Functions of the 
Division of Sericulture of the Ministry of Agriculture ; (2) Silkworm 
Seed Regulations of the Division of Sericulture; (3) Functions of 
the Sericultural Institute of Cordoba; (4) Silkworm Seed Regula- 
^ns applicable to the Province of Cordoba. 

{%) .^visim of SmcuUwe—Miitisiry of Agriculture. The func¬ 
tions of the Division of Sericulture, as outlined in Decree No. 
1*7,144 (1942) rady be summarised as follows: 
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(i) to arrange for necessary experimental work and to organise 
the establishment of such sericultural stations as are required ; 

(ii) to promote and improve mulberry culture for silkworm 
rearing; 

(hi) to determine the best races and varieties of silkworms 
and those most suited to the different regions of the country; 

(iv) to establish means to guarantee the quality of silkworm 
eggs, in accordance with present scientific methods, and to 
endeavour to improve these methods by investigation; 

(v) to set up standards for the classification of cocoons ; 

(vi) to resolve within the limits of the Division's resources 
problems arising in connection with the sale and utilisation of 
cocoons; 

(vii) to distribute eggs, silkworms and grafted mulberries at 
reduced prices to peasants who require them ; 

(vui) to regulate and guide all matters relative to silkworm 
rearing, silkworm gut production, mulberry culture, and tc 
conduct necessary propaganda for this purpose ; 

(ix) to keep a register of mulberry cultivators, silkworm 
rearers and silk manufacturers ; 

(x) to arrange in collaboration with the Directorate of Agri¬ 
cultural Education for sericultural instruction of both sexes with 
the purpose of training sericulturists and reelers ; 

(xi) to keep the census of mulberry trees up to date in col¬ 
laboration with the other authorities concerned ; 

(xii) to consult generally with the Ministry of Agriculture 
concerning matters affecting the sericultural industry and to 
solicit the collaboration of Provincial Governors in the develop¬ 
ment of this industry. 

The Directorate of Agriculture shall collaborate with the 
Division of Sericulture in the production of mulberry planting 
material to be sold to cultivators at reduced prices.. 

(3) Silkworm Seed Regulations. Under the powers granted by 
Decree No. 139,696 the following regulations have been issued as 
Resolution No. 41,080 of 17/3/43 • 

(i) the Institutes, whether official or otherwise, and individuals 
taking up the production of silkworm seed must apply to the 
Division of Sericulture to be entered on the official register, 
thereby contracting the obligation to observe the method of 
examination for the control of disease originally devised by 
Pasteur; 

(ii) by “ seed ” is meant the eggs of the moth {Bombyx mort) 
from which silkworms are produced. Such seed shall be classified 
as follows: 

(a) Original Seed. By this is understood only such seed as 
comes from official establishments specialising in its pro¬ 
duction, and representing the best grade as regards purity 
and quality. 
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(b) Seed of the First Multiplication, By this is meant seed 
produced by reproduction from original seed, carried out 
by institutions whether official or otherwise. 

(c) Seed of the Second Multiplication. This is seed reproduced 
from {b) above by individuals; 

(Hi) seed producers entered on the register will at the proper 
time ask the Division of Sericulture to send an inspector, who 
wiU license the seed, handing over to the Bacteriological Labora¬ 
tory of the Directorate of Livestock each female moth, numbered 
according to the wrapping in which the corresponding seed will 
be enclosed. The seed shall remain in the possession of the 
producer who shall not dispose of it until the bacteriological 
report is made; 

(iv) if after examination by the Bacteriological Laboratory 
the seed is found to be free from disease the Division of Sericulture 
will inform the producer of the number corresponding to the 
bacteriological report, and this number shall appear upon the 
wrappings of seed to be distributed. The inspector of the above 
Division will inspect the packing which, in every case, he shall 
mark, sign and seal; 

(v) when the above procedure is completed the Division of 
Sericulture will issue the corresponding certificate in which shall 
be stated the classification, freedom from disease, race of silkworm, 
date of oviposition, name of producer and zone of production 
according to the requirements of Law 11,275 ; 

(vi) the wrappings will be supplied by the above Division and 
no seed may be employed unless it has official wrappings ; 

(vii) should the seed be found to contain Nosema bombycis N., 
or any other infectious organism, the Division of Sericulture will 
inform the producer in question so that in the presence of the 
inspector he may proceed to the disinfection of the premises and 
equipment used in production ; 

(viii) the Bacteriological Laboratory and the Division of 
Sericulture are authorised to confiscate and burn any lot of 
silkworm seed in which the microspores of Nosema bombycis N. 
shall be found; 

(ix) the registered establishments may, if they wish, apply to 
have their seed graded, and if they ask for this shall pay a fee 
of o-io pesos per gram ; 

(x) on packings and in descriptions the use of terms otherwise 
than those provided in section (ii) above is prohibited, e.g. un¬ 
official terms such as selected seed, graded seed, guaranteed seed, 
etc., may not be used ; 

(xi) aU seed imported into the country must be accompanied 
by a health certificate granted by the competent authority of the 
country of origin, and one recognised by the Division of Seri¬ 
culture, which will then give the necessary permission for dis¬ 
tribution in the country. Failing such a certificate the Division 
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shall send the seed to the Bacteriological Laboratory to be licensed, 
for which service a fee of o-io pesos per gram is charged. In no 
case can seed be distributed without the certificate of the Division 
of Sericulture ; 

(xii) in order to provide for the proper conduct of seed pro¬ 
duction, the Division of Sericulture independently, or in collabora¬ 
tion with the Bacteriological Laboratory, may at any time inspect 
seed-raising establishments ; 

(xiii) the Division of Sericulture has the power to charge 
producers for the wrappings mentioned in section vi. 

(3) SericuUural Institute of Cordoba. This provincial institute 
is constituted under Cordoba Provincial Law No. 3,994 (1942), to 
organise sericulture in Cordoba Province in co-operation with the 
Division of Sericrdture of the National Ministry of Agriculture. 
Its functions are similar to those already outlined for the Division 
of Sericulture, e.g. to study silkworm and mulberry varieties, to 
arrange for the production of silkworm seed, and to license and 
supervise producers, etc. 

(4) Silkworm Seed ^Production {Cordoba). The following regu¬ 
lations for silkworm seed production have been drawn up for 
Cordoba under Decree No. 38,676 Series C (1943): 

(i) all sericulturists undertaking the production of seed shall 
be enrolled in the registers kept by the Institute of Sericulture 
showing location of establishment, date of commencement of 
incubation, and number of races put to incubate ; 

(ii) prior to enrolment the Institute of Sericulture will arrange 
for inspection of the premises, and the equipment to ensure 
isolation of the eggs laid, and if satisfactory sh^l furnish written 
authority to engage in egg production ; 

(iii) the authorised seed producer shall at all times admit the 
Inspectors of the Institute who will satisfy themselves as to the 
health of the silkworms, methods of rearing, etc,; 

(iv) when rearing is finished seed production may proceed 
provided that no adverse reports have been made by the In¬ 
spectors of the Institute of Sericulture, but only on condition that 
the eggs laid (seed) are isolated ; the date of oviposition must be 
communicated to the Director of the Sericultural Institute so 
that inspection can be arranged ; 

(v) when egg laying is finished, the inspectors shall furnish a 
declaration specifying the number of female moths ovipositing, 
examine a number of them to verify their healthiness, and give 
the results of such examination; 

(vi) at the proper time, and under the supervision of the 
Sericultural Institute, the washing and packing of the seed for 
hibernation will be proceeded with; the seed shall be properly 
packed and sealed, the weight being recorded on the wrappings, 
and win remain in the possession of the producer for sale as seed 
licensed and guaranteed by the Sericultural Institute ; 
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(vii) should the producers desire to sell a smaller quantity of 
seed, application may be made to the Institute of Sericulture for 
the inspection and sealing of a fresh packing; 

(viii) seed producers shall keep a book in which shall be 
entered the quantity of seed sold and transferred, indicating the 
purchaser and destination, and shall fortnightly furnish such 
particulars to the Institute; 

(ix) penalties including confiscation of the seed are provided 
for infringements of these regulations. 
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Tech., i945* A,, No. i, 45-56. 
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121 , No. 12, 33-35. 
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Tobacco 

Flue-Cured Tobacco Resistant to Bacterial (Granville) Wilt. By T, E. 
Smith et al. Circ. No. 727, U.S. Dep. Agric. Pp, 7, 9 X 6. (Washington, 
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9x6. (Washington, D.C. : Anglo-American Caribbean Commission, 1945.) 
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Bee-keeping. By C. G. Butler. Bull. No. 9 [New Ed.)^ Minist. Agric.^ 
Land. Pp. 27, 9J X 6 , (London : H.M. Stationery Office, 1945.) Fnce gd. 
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Conservator of Forests, and edited by R. C. Marshall, Chief Conservator 
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March 31, 1945. 9 » ^3 (Kingston; Forest Department, 1945.) 
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Forestry in the Leeward Islands. Barbuda. Report by the Conservator 
of Forests, Trinidad and Tobago. After Preliminary Visit by J, S. Beard, 
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Indies. Pp. 13, 9| X 6. (Bridgetown, Barbados : The Advocate Co., 1945,) 
Price 5 cents. 

Annual Report of the Director of Forestry, New Zealand, for the year 
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Report on the Forest Administration of Sierra Leone, for 1944. Pp. 14, 
9| X 6. (Freetown : Government Printer, 1945.) 

Annual Report of the Forest Department, Uganda, for 1944. Fp* 

10 X 8. (Entebbe: Government Printer, 1945.) Price Sh. i/-. 

The African Alpine Bamboo. By S. H. Wimbush. Emp. For. 1945, 
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Little Leaf Disease of Pine. By G. H, Hepting, T. S. Buchanan and 
L. W. R. Jackson. Giro. No. 716, U.S. Dep. Agric. Pp, 15, 9x6, 
(Washington, D.C.; Superintendent of Documents, Government Pnnting 
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East African Timber Production. By A. Rule. Emp. For. 1945, 
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Timbers of West Africa, Pp. 80, 7^ X 5. (London : Timber Develop¬ 
ment Association, Ltd., 1945.) 

Timbers of the New Guinea Region. By H. E. Dadswell. Trop. Woods, 
1945, ^ 3 * ^"^4* 

^ Investigation of the Boric Acid Treatment of White Cheesewood ( Alstonia 
scholaris). By A; R. Brimblecombe. Aust. Timb. 1945, 11 , No. 7, 
329-331, De^s with the results obtained in treating this timber to preserve 
it against tlie powder post beetle. 
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Report on the Survey of the Insects and Pests attacking the Bermuda 
Cedar. By R. L. Parker. Pp. 5, 13 x 8. (Hamilton; Bermuda Press, 
Limited, 1945.) 

fitudes de quelques proprietes des charbons de bois du Quebec se rappor- 
tant k leur utilisation comme carburant dans les gazogenes. By J. Risi, 
M. Brul6 and M. Picard. Bull. No. 6 {Nouvelle sSrie), Minist. Terras at 
Forets, QuShec. Pp. 30, 9x6. (Quebec: Department of Lands and 
Forests, 1945.) 

fetude du mecanisme de carbonisation de quelques esp^ces de bois de 
la province de Quebec. By J. Risi and M. Deschenes. Bull. No. 7 (Nouvelle 
s 4 rie), Minist. Torres et Forets QuShec. Pp. 35, 9x6. (Quebec : Depart¬ 
ment of Lands and Forests, 1945.) 

La fabrication du charbon de bois. Renseignements pratiques pour les 
charbonniers. By J. Risi. Bull. No. 8 (Nouvelle sSrie), Minist. Terras et 
ForSts QuSbec. Pp. 44, 9x6. (Quebec : Department of Lands and Forests, 
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Gums and Besins 

How to Grow Good Lac, By Bhagat Singh Chhabra. Indian For., 
1945, 7 * 217-220. 

A Study on the Constitution of Soft Lac Resin. By T. Bhowmik and 
H, K. Sen. J. Indian CJiem. Soc., Industr. News Ed., 1944, *^9 Nos. 3 and 
4, 160-162. 

Cashew Nut Shell Liquid (C.N.S.L.) Resins. By J. D, Morgan. Pp. 13, 
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Mineral Oils, Alone or Combined with Insecticides, for Control of Earworms 
in Sweet Corn. By G. W. Barber. Tech. Bull. No. 880, U.S. Dep. Agric., 
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the tests. 

Control of the Cabbage Aphid (Brevicoryne brassicae) in Cabbage Plant 
Beds and Seed Fields. By E. P. Breakey and E. C. Carlson. Ann. Rep. 
Wash. Agric. Exp. Sta. 1943-44, (Butt. No. 455), p 38, Nicotine dust 
effective; pyrethrum and rotenone not so satisfactory. 

The Asparagus Beetle (Crioceria asperagi) as a Pest of Asparagus in 
Eastern Washington. By R. D. Eichmann and R. L. Webster. Ann. Rep. 
Wash. Agric. Exp. Sta. 1943-44, (Bull. No. 455), p 36, Nicotine, rotenone, 
pyrethrum and sabadilla dusts tested: sabadilla as effective and quick in 
killing the beetle as rotenone ; immediate effect with nicotine dust. ‘ 
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Control of European Corn Borer and Ear Smut on Sweet Corn with Dusts 
and Sprays* By B. B. Pepper and C. M. Haenseler. Circ. iVo. 486, iV*./. 
Agvic. Exp. Sta. (R.A.E., 1945, 33 , A, Pt. 8, 239-240). Experiments carried 
out with derris, cube and nicotine* 

The Heather Beetle (Loohmaea sutumlis). By A, E. Cameron, J. W, 
McHardy and A. H. Bennett. Fuhl. Brit. Field Sports Soc., 1944- (F. A.E., 

1945, 33 , A, Pt. 8, 233). Dusts of derris or derris and pyrethrum destroyed 
a large proportion of the larvae when applied in early August. 

Experiments on the Control of Cabbage Pests in North Queensland. By 
T. Greaves. J. Coun, Sci. Industr. Res. Aust., 1945, 18 , No. 2, 110-120, 
Derris, nicotine and timbo were among the materials tested. 

The Control of Tomato Pests, By W. J. S. Sloan. Qmensld. Agric. 
1945, 17-41. Nicotine recommended for the control of the jassid 

{Empoasca terra-reginae)» SLphids and the tomato mirid, pyrethrum for Nysius 
vinitor and derris for Nezara viridula and other vegetable thrips. 

Experiments with DDT, Sabadilla and Pyrethrum Dusts for the Control 
of Lygus spp* on Seed Alfalfa. By F. V. Lieberman. E-658, U.S. Dep. 
Agric.f Bur. Entomol., 1945. {Amer. Chem. Absts., 1945, 89 , No. 14, 3110.) 

DDT and Ryanex to Control Oriental Fruit Moth in Quince. By 

E. H. Whealer. J. Econ. Ent., 1945, 88, No. 2, 281-282* Ryanex is a 
preparation obtained from Ryania speciosa : a nicotine preparation also 
included in the tests. 

DDT Aerosols for Pea Aphid Control. By L. P. Ditman, F. F. Smith, 
L. D. Goodhue and T. E. Bronson. /. Econ. Ent., 1945, 88, No. 2, 183-188. 
Experiments on the comparative effectiveness of varying dosage of nicotine 
or derris resin and DDT when applied in aerosol form were carried out. 

DDT and other Insecticides as Residual-T3^e Treatments to Kill Bedbugs. 
By A. H, Madden, A. W. Lindquist and E. F. Knipling. /. Econ. Ent., 
1945, 88, No. 2, 265-271. Insecticides of vegetable origin included in the 
teste. 

Experiments, with Aerosols Against Some Pests of Truck Crops. By 

F. F. Smith, L. P, Ditman and L. D. Goodhue. /. Econ. Ent., 1945, 88, 
No. 2, 189-196. Aerosols containing DDT appeared to be more efficient 
against a number of pests of vegetables than those containing derris or 
nicotine. 

New Sprayer for Testing Aerosols. By G. H. Batt. Soap, 1945, 21 , 
No. 7, 117, 119, 121. 

Insecticide and Germicide. U.S. Pat. No. 2,358,986. Soap, 1945, 21 , 
No. 7, 123. Containing pyrethrum, rotenone or nicotine. 

Insecticide Outlook. Discussed in the light of war-time developments 
and the raw material situation. By J. Rodda. Soap, 1945, 21 , No, 8, 
112-113, 121. 

Process for Increasing the Efficiency of Insect Destroying Drug Extracts 
[of Vegetable Origin]. U.S. Pat. No. 2,376,702. Soap, 1945, 21 , No, 8, 73. 

ALKALOID-CONTAINING MATERIALS 

Tobacco Products, including Nicotine and Nicotine Derivatives 

The Carrot Root Aphid. By H. Jarvis. Queensld. Agric. J., 1945, 80 * 
353 - 354 * Nicotine dust useful in control. 

Insect Pests of Cotoneaster horizontalis. By G. F. Wilson. J, Roy. 
Mort. Soc., r945i * 3 ^ 9 , Pt. 9, 271-275. Nicotine dust used for the control of 
the woolly aphis, the pyralid moth, the bud moth {Ancylis achatana) and the 
hawthorn webber : nicotine spray for the European brown scale. 

The Pear Slug. By C. F. H. Jenkins. J. Dep. Agric. W, Ausf., 1945, 
22 ^ No. 1, 41-42, Nicotine sulphate spray effective in controL 

The Vew Scale. By G. F. Wilson. J. R<^. Sort. Soc., 1944, 69 , Pt. 8, 
244-24B. {R.A.E., 1945, 83 , Pt. 6, 171.) Nicotine spray efiective method 
of contfbi 
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The Mushroom Mite (Tyrophagus lininen (Osborn)) as a Pest of Cultivated 
Mushrooms. By A. C. Davis. Tech. Bull. No. 879, U.S. Dep. Agric. 
Nicotine only of limited value in controlling the pest. 

The Black Thrips {Heliothrips haemorrhoidalis). Agfic, Gaz. N.S.W.^ 
1945* 56 , Pt. 4, 162. Nicotine recommended for control. 

Mosquito Control in Michigan—1944. By E. I. McDaniel. Quart. Bull. 
Mich. Agric. Exp. Sta., 1944, 26 , No. 4, 105. {R.A.E., 1945, 33 , B, Pt. 7, 

105.) Spraying with nicotine sulphate recommended for the control of adult 
mosquito on lawns or in parks. 

Manufacture of 40 per cent. Nicotine as a Solution of Nicotine Sulphate 
in Water. By T. S. Subramanian and M. C. Variyar. J. Sci. Industr, Res, 
India, 1944, 3 , No. 4, 143-148. 

How to Make Tobacco-Wash on the Farm. By M. C. Mossop. Rhod, 
Agric. J., 1945, 42 , No. 2, 175-177. 

DDT for the Control of Grape Leafhoppers. By J. A. Cox. J. Econ. 
Ent., 1945, 38 , No. 2, 278-279. Tested as a substitute for nicotine sulphate. 

Relative Toxicity of Nicotine and Nornicotine. By P. S. Larson, H. B. 
Haag and J. K. Finnegan. Proc. Soc. Exptl. Biol. Med., 1945, 58 , 231-232. 
{Amer. Chem. Absts., 1945, 39 , No. 12, 2572.) 

Alkaloids in Nicotiana attenuata and N. trigonophylla. By C, V. Bowen. 
J. Amer. Pharm. Assoc., Sci. Ed., 1945, 34 , No. 7, 199. 


INSECTICIDE MATERIALS CONTAINING ROTENONE AND 
ALLIED SUBSTANCES 

General 

The Apple Maggot. By C. R. Outright and T, H. Parks. Bi-mthly 
Bull. Ohio Agric. Exp. Sta., 1944, 29 , No. 228, 168-172. (R.A.E., 1945, 

33 , A, Pt. 6, 191.) Rotenone dust effective in controlling the pest. 

The Cabbage Maggot. By W. D. Whitcomb. BuU. No. 412, Mass. 
Agric. Exp. Sta., 1944. (P.1945, 33 , A, Pt. 6, 177-178.) Cube or 

derris dusts unsatisfactory for controlling the pest. 

Biology and Control of Potato Flea Beetles in Eastern Washington, By 
R. L. Webster et al. Ann. Rep. Wash. Agric. Exp. Sta., 1943-44, (Bull. 
No. 455), pp. 36-37. Rotenone not very satisfactory. 

Derris et Lonchocarpus. Bull. Agric. Congo Beige, Bruxelles, 1943, 34 , 
Nos. I and 2, 259-261. Note on these two insecticides and their possibilities 
for the Belgian Congo. 

DDT to Control Potato Insects. By G. G. Gyrisko, J, F, T. Jodka and 
W. A. Rawlins. /, Econ. Ent,, 1945, 38 , No. 2, 169-173. Comparisons 
made with other insecticides including rotenone. 

DDT in Agriculture. Chem. Tr. J., 1945, 3 ^ 35 > 79 - To be 

employed in Oregon in the campaign against the potato tuber beetle; formerly 
rotenone and calcium arsenate were used. 

Rotenona. Caracteristicas y usos en entomologfa. By S, G. de Haro, 
Ion, 1945, 5 , No. 47, 399-404- 

Scarce Rotenone Insecticide now Stretched " with S3mthetic Lethane. 
Soap, 1945, No. 8, 84. 

Stabilisation of Rotenone Preparations. U.S, Pat. No. 2,375,774. Amer. 
Chem. Absts., 1945, 39 , No. 16, 3619. A preparation is made containing 
rotenone, starch and an inorganic salt. 

Application of a Modified Red Colour Test for Rotenone and related Com¬ 
pounds to Derris and Lonchocarpus. By M. A. Jones, J. Assoc. Off. 
Agric. Chem., 1945, 88, No. 22, 352. 

Summary of Field Experiments with DDT and Rotenone used in Red 
Scale Control. By W. Ebeling. Calif. Citrog., 1945, 80 , No. 6, 164, (Exp. 
Sta. Rec., 1945, 98 , No. 3, 320.) 
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Derris 

Propagating Derris by Cuttings. By D. G. White. Agric, in Americas, 
1945, 5 , No, 8, 154-156. 

The Control of the Sheep Tick ( Ixodes ricinus L.) by Treatment of Farm 
Stock. By A. Milne. Ann. AppL Biol, 1945, 32 , No. 2, 128-142. Dis¬ 
cusses the value of derris for the purpose. 

The Penetration of Derris through the Spiracles and Cuticle of Melophagus 
ovinus L. By J. E. Webb. Bull. Ent. Res., I 945 > 36 , Pt. i, 15-22. 

Wasp Damage and Nuisance. Food Tr. Rev., 1945, 18 , No. 8, ro. Derris 
powder recommended for treating entrance to nest. 

Cube 

Field Trials with Dichlorodiphenyltrichlorethane (DDT) against the 
Raspberry Beetle (Byturus tomentosus). By H. ^haw. /. Pomol., 1945, SI, 
140-145. {Amer. Chem. Absts., 1945, 39 , No. . , SS^S.) Sprays containing 
0.025-0-05 per cent. DDT gave as good a control as a Lonchocarpus spray 
containing approximately 0.0ii per cent, rotenone, 

", Others 

Resea:, ^h Prepares Way for Domestic Insecticide Production. Rep. 
Admin. A ic. Res., U.S. Dep. Agric., 1944, p. 204. Refers to the develop¬ 
ment of cut^ b Jon of Tephrosia virginiana in the U.S. as a source of rotenone. 

• ai pyreTHRIN-CONTAINING materials 

The Structure of Pyrethrolone and Related Compounds. Part IV. By 
T, F. West. /. Chem. Soc,, 1945, June, 412-414. 

Constituents of P5n:ethnim Flowers. By F. B. La Forge and W. F. 
Barthel. XVII. The Isolation of Five Pyrethrolone Semicarbazones. 
XVIII. The Structure and Isomerism of Pyrethrolone and Cinerolone, 
XIX. The Structure of Cinerolone. /. Org. Chem., 1945,2, 106-113; 
No. 3, 222-227. 

Experiments on the Synthesis of the Pyrethrins. Part I. Synthesis of 
Chrysanthemum Monocarboxylic Acid. By I. G, M. Campbell and S, H. 
Harper. J. Chem. Soc., 1945, 233-286. 

The Present Outlook on the Gypsy Moth Problem. By R. C. Brown and 
R. A. Sheals. /. For., 1944, 42 , No. 6 , 393-407. (R.A.E., 1945, 33 , A, 
Pt. 8, 238-239.) In preliminary tests pyrethrum in aerosol form proved 
toxic to the larvae. 

Life History and Control of the Cabbage Seed-Pod Weevil ( Ceutorhynchus 
assimilis) in Western Washington. By R. L. Webster. Ann, Rep. Wash. 
Agric. Exp. Sta„ 1943-44, (Bull. No. 455), p. 37. The material of greatest 
promise is a concentrated pyrethrum dust. 

Development of a Powder Treatment for the Control of Lice attacking 
Man. By R. C. Bushland et al. J. Parasitol, 1944, 30 , No. 6, 377-387. 
(Exp, Sta. Rec., 1945, 33 , No. i, 63.) MYL formula—^pyrethrum the toxicant 
used. 

E:^ect of Potassium Fluoride and Pyrethrum on Periplaneta americana L. 
after Hemoc3rtes are blocked with Chinese Ink or Nephrocytes are stained 
with Trypan Blue. By E. R. McGovern, J. F. Yeager, E. L. Mayer and 

C. Munson. Ann, Ent. Soc, Amer., 1944, 37 , No, 4, 414-419. (Exp, 
Sta, Rec,, 1945, 33 , No. i, 61.) 

The Treatment and Prevention of Sheep Scab and Haemosporidia of 
Domestic Animals by Means of Pyrethrum Preparations. Veierinartya, 
Moscow, 1945, 32 , No. i, 24-27. (R.A.E,, 1945, 86, B, Pt. 8, 118-119.) 

La Plaga de Sphaeroderma ruhidum (Graells) en los alcachofales de 
Valencia* By F. Gomez-Clemente. Bol. Pat, Veg, Ent. Agric., 1943, 11 , 
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259-282. {R.A,E,, 1945, 33 , A, Pt. 6, 168.) P3rretlaruiii spray gave com¬ 

plete control of this pest of artichokes : sprays of nicotine less effective. 

Laboratory Tests with New Compounds as Insecticides against the Pea 
Aphid (Macrosiphum pisi). By J. E. Dudley, T. E. Bronson and F, H. 
Harries. E-651, U.S. Dep. Agric., Bur, Entomol., 1945. Promising results 
were obtained with ground yam bean {Pachyrhizus erosus). 

Some Pioneer Work on Protection against Body Lice by the Use of 
Lasting Insecticides. By J. R. Busvine. Bull, Ent, Res., 1945, 36 , Pt, x, 
23-32. Pyrethrum among the insecticides tested. 

Evaluation of Materials for Louse Control. By M. Aschner and J. Mager. 
Ann. Appl. Biol., 1945, 32 , No. 2, 143-148. A pyrethrum extract containing 
isobutyl undecylenamide as an activator a.x.ong the preparations tested. 

Field Experiments with Pyrethrin-Extract Emulsion as a Larvicide. By 
B. I. Kraev. Med. Parasifol., Moscow, 1943, 12 , Np. 3, 84-85. (Amef., 
Chem. Absts., 1945, 39 , No.3388.) 

Mode of Entry of Contact Insecticides. By W. H. Potts and F. L. 
Vanderplank. Nature, 1945, 166 , No. 3952, 112. Experiments being 
carried out by the Department of Tsetse Research in Tanganyika suggest 
that certain insecticides (DDT and pyrethrum) need not necessarily be applied 
in such a way as to bring about either penetration of the general bo y cuticle 
on a large scale or entry through the spiracles, but that -fiieir actic through 
contact of the feet alone may be effective. 

The Analysis of DDT and P5n*ethrins in Kerosene-baseili • J? :ays. By 
R. F. Downing, /. Coun. Sci. Industr. Res, Aust., 1945, 13 , N > , 121-123. 

Effect of Temperatures on Knockdown and Kill of Housefii. i Expos^ 
to DDT. By A. W, Lindquist, H. G. Wilson, H. O. Schroeder and A. H. 
Madden. J. Econ. Ent., 1945, 38 , No. 2, 261-264. Comparative tests with 
pyrethrum were carried out. 

DDT and Pyrethrum Aerosols to Control Mosquitoes and Houseflies under 
Semi-Practical Conditions. By A. W. Lindquist, B. V. Travis, et al, /. 
Econ. Ent., I945> 38 , No. 2, 255-257. 

DDT to Control Com Flea Beetle on Sweet Com and Potato Leafhopper 
on Alfalfa and Peanuts. By F. W. Poos. J. Econ. Ent., 1945, 38 , No. 2, 
197-199. Comparison made with results obtained with a pyrethrum-sulphur 
dust. 

Residual Action of DDT Aerosols against Houseflies. By H. O* 
Schroeder, A. H. Madden, H. G. Wilson and A. W. Lindquist. J. Econ. 
Ent., 1945, 38 , No. 2, 277-278. Gives comparisons with pyxethrin-containing 
aerosols. 

Concentrated Insecticides. Preliminary Studies of the Use of Concen¬ 
trated Sprays against Houseflies and Mosquitoes, By A. W. Lindquist, 
H. O. Schroeder and E. F. Knipling. Soap, 1945, 21 , No. 7, 109-113, 119. 
DDT and pyrethrum were used for the tests. 

Purification of Pyrethrum Extract. U.S. Pat. No. 2,372,183. Amer. 
Chem. Absts., 1945, 39 , No. 16, 3620. 

Stabilization of Pyrethrum Preparations. U.S. Pat, No. 2,375^773, 
Amer. Chem. Absts., I945> 89 , No. 16, 3618. A preparation is made con¬ 
taining pyrethrum, starch and inorganic salts. 

Odourless Household Fly Spray. M/g. Chem., 1945, 13 , No. 7, 262* 
Pyrethrum and nitromethane used and spray applied by means of aerosol 
bornbs.'^ 

Brazilian Pyrethrum. Chem. Tr. J., 1945, 116 , No. 3032, 714. Brazil 
to endeavour to retain its war-developed trade. 

Pyrethrum in Mexico and Central America. Chem. Age, 1945, 53 , No. 
1362, III. Planting to be encouraged in these countries. 

Kenya Pyrethrum Production. Chem. Age, 1945, 62 , No. 1357, 575. 

Pyrethrum Crop Increased in Peru. Pharm. J., 1945, 155 , No. 4263, 29* 

Pyrethrum Control Orders Revoked. Chem. and Drugg., 1945, 144 » 
No. 3425, 313. 
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Insecticide. U.S. Pat. No. 2,362,128. Amer, Chem. Ahsts., 1945, 39, 
No. II, 2376. A synthetic organic compound as active ingredient. May also 
contain pyrethrum. 

OTHER INSECTICIDE MATERIALS OF VEGETABLE ORIGIN 

Cat Willow : A Study of the Insecticidal Value of the Cat Willow ( Amorpha 
ffutioosa L.). By C. H. Brett. Chemur§, Digest, 1944, 3 , No. 21, 313-314. 
(Exp, Sta. Rec„ 1945, 93 , No. 2, 166-167.) 

An Amide Possessing Insecticidal Properties from the Roots of Erigeron 
affinis DC. By F. Acree, M. Jacobson and H. L. Haller. J, Org, Chem.^ 
1945. 10 , No. 3, 236-242. 

Control of the Squash Bug (Anasa tristis) in Eastern Washington. By 
R. D. Eichmann. Ann. Rep. Wash. Agric. Exp. Sta., 1943-44, (Bull. 
No. 455), p. 36, Sabadilla tested. 

Comparative Values of New Insecticides for Use against Lygus spp. and 
the Say Stinkbug (Chlorochroa Sayi). By O. A. Hills and K. B. McKinney. 
E-648, U.S. Dep. Agric. Bur. EntomoL, 1945. (Amer. Chem. Absts., 
X945, ^ 4 * Some insecticidal value indicated for sabadilla 

against Lygus spp. 


BOOK REVIEWS 

Books for review should he addressed to “ The Editor,” Bulletin of the 
Imperial Institute, South Kensington, London, S.W.y. 

Sugar Cane Handbook. A Manual for Cane Sugar Manufac¬ 
turers and Their Chemists. By the late Guilford L. Spencer, D.Sc., 
and George P. Meade, B.Sc., Ch.E. Eighth Edition. Pp. xiv -I-834, 

X 5j. (New York: John Wiley & Sons, Inc.; London: 
Chapman & Hall, Ltd., 1945.) Price 45s. 

The eighth edition of this work, the previous edition of which 
was reviewed in this Bulletin (1930, 28 , 107), has now become a 
book of reference rather than a handbook. That this has been 
realised is evident from the fact that the word “ manual ” has been 
substituted for “ handbook ” on the title page of the present edition. 

A comparison of the two editions reveals the large amount of 
information which has become available since 1930, necessitating a 
considerable rewriting of the text. For example, in the first section 
of the book, which is devoted to the manufacturing processes, the 
chapter on juice purification has been almost entirely rewritten, 
chapter ii on pan boiling has been greatly expanded and there is 
an entirely new chapter on crystallisation in motion. Other 
sections which have been considerably expanded deal with the 
composition of cane and its products, vegetable carbon processes in 
refining, industrial uses of bagasse and warehousing of sugar. 

In the second section, which is devoted to sugar analysis and 
chemical control of the factory, the text has been revised to conform 
to the latest recommendations of the International Commission for 
Uniform Methods of Sugar Analysis, the International Society of 
Sugar Cane Technologiste, the U.S. Bureau of Standards and other 
recognised authorities. A separate chapter is now devoted to the 
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examination of refined sugars, a section on turbidity has been added 
to the chapter on colour determination, and the sections on con¬ 
ductivity methods for ash determination and potentiometric 
methods for pR control have been considerably expanded. The 
reference tables which form the final section of this manual have 
been revised to meet present-day requirements. 

This edition, with its fund of information, its excellent drawings 
and photographs, will be invaluable to all cane sugar technologists. 

H. E. C. 

Flour Milling. By J. F. Lockwood. Pp. 511, 8^ x 5^. 
(Liverpool: The Northern Publishing Co., Ltd., 1945.) Price 25s, 

This book is a noteworthy product of the renowned firm of 
Henry Simon, Ltd., of Cheadle Heath, Manchester. The author, 
who is head of the company’s milling business, has set out “ to give 
a complete and up-to-date description of all processes of flour 
milling from the reception of the wheat to the despatch of finished 
products.” His object has been to provide a work suitable both 
for the student and the practical miller. Mr. Lockwood seems to 
have achieved no mean success in his task, and certainly the student 
should be more than satisfied. One would hesitate to attempt to 
forecast the reaction of the practical miller, though this much may 
be said that the book increases the respect of the outsider for his 
art, and for the ingenuity of the milling engineer. However, the 
intimation within a few months of publication that the first printing 
had been exhausted suggests that this study has met with the 
reception it so definitely appears to merit. 

Following a brief introductory section in which the whole 
subject is outlined, the work is divided into three parts of which 
the first two comprise the bulk of the matter, each extending to 
some 200 pages. Part one deals with the reception and storage of 
the wheat, and the machines and processes for cleaning it and 
preparing it for milling. The second part describes the machines 
and processes for milling the wheat into flour and by-products, and 
the handling and storage of the finished material. In part three, 
which occupies comparatively little space, matters relating to 
management are discussed. 

Mr. Lockwood has produced a careful and detailed study of his 
subject. A criticism offered with some diffidence by the non-expert 
is that the matter in a number of the later chapters seems to have 
received rather less complete treatment than has been generally 
accorded in earlier sections. Most impressive and enthralling is the 
record of the elaborate processes through which the material passes 
in the modem mill. An essential feature of the milling industry is 
that the mill engineer must provide for a succession of separations, 
many of which are difficult to achieve. Much of the matter is 
naturally technical, but the explanations are clear and concise. 
Moreover, the general style is a very readable one, and the method 
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of presentation maintains interest. Those outside the industry, 
who require to know something of its processes, will find this work 
very informative. 

The book is most amply provided with good illustrations, and 
the way these are employed is an excellent feature. The illustra¬ 
tions are generally lettered or numbered so that the process or 
sequence of operation can be fully explained in the text, or followed 
in the diagram. However, in respect of figure 57, the usual textual 
explanation of the lettering appears to be lacking. 

The author is at pains to acknowledge the assistance of his 
many collaborators, without whose help a comprehensive work of 
this magnitude could hardly be achieved. Moreover, as Sir Ernest 
Simon states in his foreword, the book " embodies experience 
gained by the technical staff of the firm in all parts of the world 
during the past 70 years.” Such an authoritative study as this 
book represents of the science of his profession by a leading indus¬ 
trialist is most welcome. It is only fair to mention Mr. Anthony 
Simon, who has acted as assistant author, and appropriate to 
congratulate the Board of Henry Simon Ltd. on their decision to 
grant permission for publication. 

E. H. G. S. 

A Monograph of the Beetles Associated with Stored 
Products. Volume I. By H. E. Hinton, Ph.D. Pp. viii + 443, 
9 l (London: British Museum (Natural History), 1945.) 

Price 30s. 

This volume represents a highly valuable war effort on the part 
of Dr. Hinton, Assistant Keeper in the Department of Entomology 
at the Natural History Museum. It was started in 1940 at the 
request of the Department of Scientific and Industrial Research, to 
meet the need for a comprehensive and systematic overhaul of the 
pests of stored products in connection with the introduction of 
greater precision in the methods of insect control. The author has 
supplemented his descriptions of the species by summarising pub¬ 
lished information on their biology. References are given to papers 
on control measures, but no attempt has been made to discuss 
them, as the study of commercial insect control is outside the scope 
of this volume. There are 26 pages of references and an index. 

J. R. F. 

Further Work on Plant Injection for Diagnostic and 
Curative Purposes. By W. A. Roach and W. O, Roberts. Im¬ 
perial Bureau of Horticulture and Plantation Crops, Technical 
Commiufication No. 16. 9I x (Imperial Agricultural 

Bureiiix,, Central Sales Branch, Penglais, Aberystwyth, 1945.) 
Price IS. hi . 

. _ Tto paper deals mth developments in the technique of plant 
injections since the publication of the previous paper on the subject 
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by W. A. Roach in 1938 {Tech. Comm. No. 10). For diagnostic 
purposes, there are two important methods, interveinal injection 
and leaf stalk injection. An interesting modification in the method 
of interveinal injection is the replacement of the glass cups by light 
cellophane ones, the consequent reduction in weight giving the 
apparatus increased resistance to wind. The cups are made by a 
quick and simple process from cellophane drinking “ straws ” ; 
this method allows standardised cups to be turned out in large 
numbers. Coloured " straws ” are obtainable and cups made from 
“ straws ” of a distinctive colour are kept for a particular solution 
and can be used repeatedly without washing. 

The other method of diagnostic injection has been applied to a 
number of commonly cultivated plants, and the authors briefly 
summarise results obtained by the leaf stalk injection method in 
this country and South Africa with suggestions as to the better 
method of ^agnosis. 

As regards injection for curative purposes, the technique of 
solid injection has been further advanced. A suitable hole is 
bored in the tree into which is introduced the solid material in 
tablet form and finally sealed in with a cork. If the hole is cleanly 
cut and tightly sealed, healing occurs rapidly. It is said that a 
hole cut in winter or early spring becomes almost invisible by the 
next autumn. 

The paper contains a number of excellent diagrams which clearly 
illustrate the methods discussed, and a short list of references is 
given. 

I. C. S. 

Provender Milling. By J. F. Lockwood. Second Edition. 
Pp. 373, 8^ X 5|. (Liverpool: The Northern Publishing Co., 
Ltd., 1945.) Price 15s. 

Provender milling concerns the commercial preparation of 
animal feeding stuffs, an important industry with a wide range of 
products. Not only does the provender miller prepare a variety of 
straight meals from cereals, legumes, etc., but much of his output 
is now in the form of balanced rations, that is, suitably blended 
products designed to meet the requirements of particular classes of 
livestock, and to contain the nutrients required in the proper 
proportions. This book originally appeared in 1939, but shortly 
after publication the stock of unsold copies was lost by enemy 
action. It has now been found possible to reprint it with a few 
minor alterations and corrections to form this second edition. The 
war prevented any major developments in technique such as would 
have necessitated a more complete revision of the text. 

The matter is considered in three sections which are of approxi¬ 
mately equal length. The first section is introductory and includes 
particulars of the raw materials commonly employed, and their 
properties, with discussion of nutritional questions. The tables of 
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" Composition and Nutritive Value of Feeding Stuffs ” that appear 
in Bulletin 48 of the Ministry of Agriculture and Fisheries, are 
reprinted, and an extensive summary is provided of the " Fertilisers 
and Feeding Stuffs Act 1926.” Chapter 9, for instance, owes a 
good deal to the above Bulletin. 

The machinery used in the up-to-date provender mill is dealt 
with in Section 2, including handling and cleaning equipment, 
grinders, sieving and dressing machines, mixers, and the special 
plant necessary for the manufacture of the different products. 

Section 3 is concerned with the actual manufacturing processes, 
and includes a chapter on the manufacture of materials such as oil 
cake, dried grass and meat meal which are employed in the provender 
mill though not actually made there. The manufacture in the 
provender mill of a wide range of products is described, e.g. barley 
meal, maize meal, Sussex ground oats, cut maize and cut wheat, 
kibbled beans and peas, flaked maize. Chapters are provided on 
the manufacture of balanced rations, and of compressed foods such 
as cubes and pellets which are widely employed and are of 
considerable convenience in animal feeding. Such questions as 
packing and storage, the lay-out of typical provender mills, manage¬ 
ment, and production costs, also receive consideration. 

Altogether this is a very useful book, and it is extremely well 
illustrated. The first few chapters do, however, appear to be a 
little elementary. In Chapter i the author does not always seem 
to be quite consistent in the use of the word “ variety.” It would 
appear to be preferable to retain this term for individually named 
varieties, e.g. in respect of the barleys on page 20, for Plumage- 
Archer, Spratt-Archer, etc., and to refer to six-row and two-row 
. barleys as " types ” or some other suitable designation. 

E. H. G. S. 

Notes on Some Gold Coast Trees. Compiled by D. Kinloch, 
B.Sc. (For.), (Edin.), Assistant Conservator of Forests, and edited 
by R. C. Marshall, C.B.E., B.Sc., M.A. (Oxon.), Dip. For., Chief 
Conservator of Forests. Pp. x 4 - 70, 8 | X 5|. (Accra: 
Government Printing Department, 1945.) Price 2 S. 6d. 

This publication has been compiled from notes supplied by 
Forest Officers and Forest Rangers, departmental records, and a 
perusal of relevant literature. It forms a companion volume to 
” Gold Coast Timbers,” which was published in 1941 (see this 
Bulletin, x (^, 40 , 35). Whereas the earlier book dealt with the 
properties of timbers from the Gold Coast, the present one, on the 
other hand, is devoted to sylvicultural notes of some of the more 
important trees. In the introduction by Captain Marshall a brief 
description is given of the forests occurring in the Gold Coast and 
certain sylvicfiltural properties are indicated of many of those 
tre?s wMch have economic importance. Such information is 
conadered essential in order to determine what sylvicultural 
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system will be most suitable for adoption in this Colony where 
sylviculture is still in its early stages. In some cases, it may be 
found that natural regeneration will be best while in others artificial 
regeneration, possibly combined with the cultivation of food crops, 
may be preferable. 

The greater portion of this book is devoted to sylvicultural 
notes of some 28 trees. The notes for each tree are usually classified 
in the same way. They deal with a description of the tree, its 
distribution, habitat and growth; the leaves, flowers and fruits ; 
the power of germination and growth of seedlings; light require¬ 
ments ; ease of transplanting; liability to disease ; and how it is 
best regenerated. 

This publication contains in a condensed form a lot of information 
which must prove of interest and value to all those who are engaged 
in sylvicultural work in the Gold Coast or elsewhere. 

G. T. B. 

Behold Our Green Mansions. A Book About American 
Forests. By Richard H. D. Boerker. Pp. xv -f 313, 9x6. 
(Chapel Hill: The University of North Carolina Press ; London ; 
Humphrey Milford; Oxford University Press, 1945.) Price 24s. 

This book although concerned with forests of North America 
is of great general interest to the scientist and general reader alike 
as it deals with a number of aspects of the subject which are very 
much in mind at the present time. 

The author who is a naturalist and forestry expert and a well- 
known writer of many popular and technical articles in the United 
States has an intimate knowledge of America’s forests and forestry 
and authoritative information is furnished on forest conservation 
and restoration, soil conservation, timber, flood control, wild life, 
grazing, scenic beauty, recreation, preservation and the use of 
timber. 

In the preface he explains that wood was classified as a critical 
war material and the forests of the United States were called upon 
for a tremendous output of raw materials essential to the prosecution 
of the war, and shows how through past neglect of the forests— 
through forest fires, bad cutting of timber, and cutting down of 
forest lands for farming—the production of essential wood com¬ 
modities for war was handicapped. It may be a surprise to some 
to read this and also to know the United States experienced 
increasing difficulty in finding high-quality timber for special uses. 
This book shows what is being done by means of conservation and 
re-afforestation to remedy this. 

Facts presented on the forest in its relation to wild life, water 
supply, holding the soil, flood control and as a livestock range are 
of much interest. Especially significant is the relation between 
forests and water supply, for generally speaking forests conserve 
water and prevent the rapid run-off which causes soil erosion. 
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Disastrous floods are largely a man-made phenomenon and so is 
erosion and the choking of reservoirs with silt. Recognizing that 
when the soil goes civilization goes, the author shows how forests 
directly affect the farmer and indirectly the whole population. 

The prevention and control of forest fires is a fundamental 
requisite for forestry and the author discusses these in an interesting 
way, giving a clear idea of the system of detection and fire-fighting 
adopted in the United States. 

Re-afforestation is undertaken both by private timber companies 
and by the State Conservation Department and aims at restoring 
areas which have suffered from fixes and re-foresting abandoned 
farm land. 

The book is much enhanced by the many beautiful plates which 
accompany the text. The various chapters will do much to show 
that forestry is destined to play an increasingly important part 
in the national economy and the future welfare of the United 
Btates, and in fact of any country. 

R. M. J. 


Rice in the Western Hemisphere : Wartime Developments 
AND Post-war Problems. By V. D. Wickizer. War-Peace 
Pamphlets, No. 7. Pp. vi -h 48, 9 x 6. (California: Food 
Research Institute, Stanford University, 1945.) Price 50 cents. 

Of all the important food grains, rice has been the only one 
since 1942 in short supply among the United Nations. The author 
in this pamphlet has reviewed the rice world situation from the 
years just before the outbreak of war to the middle of 1945, a 
few weeks before the Japanese capitulation. Whereas before 
Japan entered the war the three main countries exporting rice were 
Buima, Thailand and Indo-China, as soon as Japan conquered 
south-eastern Asia these sources of supply were denied to the Allied 
and neutral markets. As a consequence the production of rice in 
non-Asiatic countries had to be increased. Such increased produc¬ 
tion took place in the Western Hemisphere, particularly in the 
United States and Brazil, with the result that with the exception 
of areas in the Caribbean, the Americas as a whole have become 
self-sufficient in rice for the first time, although not comfortably so. 

The author in the later part of his pamphlet deals with the post¬ 
war problems that will have to be faced by the rice-producing 
countries of the Western Hemisphere now that hostilities have 
oeased. The United States and Brazil are the two countries most 
likely to be affected seeing that during the war-years they have 
heeh exporting rice. It is envisaged that when Asiatic rice is 
again offered on the world’s market the American product may be 
hit as the Asiatic rice .will probably have the advantage of 
lieaag sold at a lower price. During the war growers of rice in the 
Western Hemisphere have enjoyed a boom but it is feared that 
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these times of prosperity will cease as soon as Asiatic rice comes on 
the market again. 

G. T. B. 

Spring Frost Damage in Orchards and its Possible 
Prevention. Imperial Bureau of Horticulture and Plantation 
Crops, Technical Communication, No. 15. Pp. 22, 9I x 7:|. 
(Imperial Agricultural Bureaux, Central Sales Branch, Penglais, 
Aberystw3rth, 1945.) Price is. 6 d. 

This publication summarizes existing information relating to 
frost damage to orchards and its prevention. In the Foreword by 
Professor E. J. Salisbury, F.R.S., Director of the Royal Botanic 
Gardens, Kew, emphasis is placed upon the importance of this 
question to fruit growers as the incidence of frost may determine 
whether orchards are a success or not. 

The Technical Communication opens with short sections on 
the physiological aspect of frost injury and internal and external 
factors affecting frost resistance. Then follows a larger section 
in which methods and apparatus for preventing damage are 
described and their value assessed. Probably the most common 
method of frost prevention is by orchard heating. Smoke screens 
and chemical mists have also been used and have proved of some 
value in light frosts. The present position is described later in 
the publication as being that, although much has been discovered, 
results of immediate practical value to the deciduous fruit growers 
have been few. Suggestions are made as regards future work to 
be carried out. They are grouped under the headings of meteoro¬ 
logical, topographical and pomological. Finally further investiga¬ 
tions are advocated on orchard heating and the production of 
smoke clouds. It is feared, however, that these methods of 
preventing frost damage in this country would prove too expensive 
in view of the fact that severe frosts are only encountered once in 
four or five years. 


G. T. B. 
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NIGERIA—GEOLOGY AND MINERAL RESOURCES ^ 

By F. Dixey, O.B.E.. D.Sc., F.G.S., 

Director, Geological Survey of Nigeria 

Our early knowledge of the geology and mineral resources of 
Nigeria, like that of so many of the British Colonies in Africa, is 
based on the Mineral Surveys directed by the Imperial Institute in 
the period 1903-1913. The Mineral Survey was begun in Southern 
Nigeria in 1903 by Dr. John Parkinson, who was succeeded by the 
late Sir Albert Kitson, and in 1904 Dr. J. D. Falconer initiated the 
Mineral Survey of Northern Nigeria. 

After the war of 1914-1918, the Geological Survey of Nigeria 
was established with Dr. Falconer as its first Director, assisted by 
Dr. R. C, Wilson, who succeeded him in 1927 and held office until 
his death in 1943. 

From time to time the Imperial Institute has given welcome 
assistance to the Geological Survey in t!^ investigation of mineral 
deposits and in the publication of results. 

A representative collection of the minerals of Nigeria is exhibited 
in the galleries of the Imperial Institute; moreover, the Mineral 
Resources Department of the Institute has available for consultation 
the Annual Reports, Bulletins, maps and other publications of the 
Geological Survey, and it gives advice and information on the 
mineral resources of the country as required. 

Geology and Mineral Resources 

Geology 

The central and western parts of Nigeria, making up about 
two-thirds of the country, are occupied by the Basement Complex, 
comprising gneisses, schists, and granites and other intrusives, and 
by the Younger Granites. A very long gap in the geological colu m n 
is represented by the interval between these ancient formations 
and the next succeeding younger beds comprising sediments of 
Cretaceous, Tertiary and post-Tertiary age, which wrap around the 
older rocks to the north, east and south, and overlie them along the 
valleys of the Niger and the Benue. 

1 Lecture delivered on October sxst, 1945, at the Imperial Institute. 
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The Cretaceous sediments, largely of marine origin, comprise 
mainly sandstones and shales of a lower group separated, probably 
by an unconformity, from sandstones and shales, with included 
coal measures of an upper group. These are overlain, in the south 
and the north-west, by marine clays and sands of Tertiary age, 
while these are succeeded in the Chad basin by terrestrid and 
lacustrine sands and clays referred to the Pleistocene, and by 
Pleistocene and later sediments in the coastal belt. In the southern 
areas the Cretaceous and Tertiary sediments break down into a 
considerable thickness of superficial red sands originally known as 
the Benin Sands. 

Following the intrusion of the Younger Granites we know 
nothing of the geological history of Nigeria until the period of 
uplift and erosion preceding the deposition of the basal Cretaceous 
beds, which in general were laid down on an uneven surface of the 
older rocks; thereafter until about the Eocene a large part of 
Nigeria was submerged by the sea, out of which the main highlands 
of the Jos plateau and the Cameroons probably stood up as islands. 

The lower Cretaceous beds locally exhibit sharp folding, but the 
later Cretaceous and the Tertiary show nothing more than extremely 
gentle folding. Except for the extraordinary and somewhat 
unexpected overthrusting recently observed in the Flu-vio-Volcanic 
Series of the Jos plateau, Nigeria does not seem to have experienced 
anything more than intermittent uplift and gentle warping since 
the lower Cretaceous, and its history in this respect seems to have 
been much like that of the greater part of eastern and southern 
Africa. 

The Fluvio-Volcanic Series occurs in patches over the greater 
part of the Jos plateau. The beds rise in isolated hills to a maximum 
elevation of about 4,700 ft., and they have been denuded from all 
levels below about 3,600 ft. They comprise mainly tin-bearing 
sands and gravels at the base, succeeded by a series of clays, 
occasional sands, and basalts, usually weathered down to clays. 
They are succeeded by the later basalts, which have been erupted 
intermittently over a considerable period extending even to recent 
times; these basalts occur locally on the plateau, and in places 
they have flowed down the valleys on to the plains below. There 
are groups of young unweathered volcanic cones. Basaltic flows of 
late age occur also in the Cameroons, and on the coast lies Buea 
Mountain, a recently active volcano 13,000 ft. in height. 

The Fluvio-Volcanic Series is affected by normal faults and also 
by thrusts that have locally carried the gneiss up over the sediments; 
these fractures are older than the later basalts, and they have been 
bevelled by the 4,300 ft. peneplain. 

The age of the Fluvio-Volcanic Series is not known with certainty, 
but it is possible that a study of the associated erosion surfaces 
may throw further light on this question. It is of interest that the 
principal erosion surface of the plateau cuts across these beds and 
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the underlying granite and gneiss at an elevation near 4,300 ft., 
and that it shows no appreciable change of level over distances of 
30 miles or more. This surface has been eroded by a younger 
surface that descends gradually through wide gaps to the level of 
the great plain, 1,500 ft. below, that surrounds the plateau for scores 
or hundreds of miles to the west, north and east; to the south lies 
the Benue valley and its associated plains. Above the main plateau 
surface rise granite residuals bearing eroded remnants of a surface 
1,000-1,200 ft. higher. High-level erosion surfaces, commencing at 
about 4,500 ft., cut across the rocks of the Basement Complex of 
the Cameroons. 

In their general relationships the 4,300 ft. erosion surface, the 
older residuals resting upon it, and the surrounding younger surface, 
can be compared with the /j ,000-4,500 ft. Miocene peneplain of eastern 
and southern Africa, the pre-Miocene residuals resting upon it, and 
the Pliocene surface eroded at a level 1,000 to 2,000 ft. below. If 
this comparison were justified, and at present there is no other 
evidence to support it, the Fluvio-Volcanic Series would be some¬ 
what older than the middle or upper Miocene, and in this connexion 
it is of interest that the Lower Miocene Beds of East Africa, older 
than the main peneplain, are similarly affected by thrusts. 

Mineral Resources 

In 1939 the tonnage and value of the mineral exports from 
Nigeria were as follows : 


Tin concentrates 

. tons 

I 4»569 

£2.445.272 

♦Gold bullion 

, oz. 

25»799 

185.525 

Columbite 

tons 

231 

21,851 

Wolfram 

. ions 

213 

34.613 


* Figures refer to production, exports not being available. 


Tin .—By far the most important mineral product in Nigeria is 
tin ore, which has been known since the earliest days of the Colony. 
It was first exported in 1905, and thereafter its production increased 
to 13,016 tons in 1939, and to 17,258 tons in 1944. During the 
period 1905-1944 the total production amounted to 350,000 tons. 

Tantalite .—^Tantalite was exported in 1943 and 1944 to the 
extent of 2 tons and 13 tons respectively. Tantalite is the source 
of the metal tantalum, which is used in chemical plant and in the 
radio industry. 

Columbite .—The columbite alluvials of the Plateau are of 
tmique interest, and they have been of especial value in relation to 
the war effort. Over 6,000 tons of columbite have been produced 
during the last ten years, and in 1944, out of a total production of 
2,07a tons, the Associated Tin Mines of Nigeria obtained over 1,000 
tons of the mtineral .by re-treating the alluvial tin-mining dumps. 
Recent investigations into the source of the columbite, concerning 
which Uttle is known, have shown that in at least the Rukuba HiUs 
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area the mineral is disseminated in the granite, although only in 
very small proportions. Columbite is the source of ferro- 
columbium, which is used in the production of alloy steels. 

Coal .—In 1939 the Enugu Colliery produced for local use 323,266 
tons of coal valued at but by the year ended March 31, 

1945, the production had risen to the record figure of 668,158 tons, 
an excess of 139,737 tons over the previous record. During the 
war period considerable quantities of coal were exported to the 
Gold Coast for the operation of the railways. 

Gold occurs mainly in the schists of the Basement Complex, and 
the principal gold-bearing areas are accordingly west of Gusau in 
Sokoto Province, in Laria Province, in eastern Niger Province, and 
in eastern Oyo Province. 

Salt, galena (“ antimony ”), clays, limestone, laterite, etc., are 
worked for local use. 

Other known mineral deposits include the lead-zinc ores, with 
small percentages of silver, occurring in the lower Cretaceous 
sediments in the south-eastern part of the country, the lignite of 
the later Tertiary sediments of Southern Nigeria and minor occur¬ 
rences of rutile, beryl, monazite, phosphate, fluorspar, bitumen, etc. 
Diamonds also have been found in northern Nigeria, but the area 
has been closed to prospecting and little is known of the occurrence. 

Investigations have shown that cement of excellent quality 
could be made from certain extensive deposits of limestone, clay, 
shale, etc., occurring in the sedimentary formations, but that 
owing to a number of factors locaUy-produced cement could not 
compete in price with imported cement. 

Prior to the war the Anglo-Iranian and SheE Groups jointly 
made careful search for oE in the southern part of the country 
north of Port Harcourt. The result of this investigation has not 
yet been made known, but in view of the occurrence in this area 
of a great thickness of gently-folded Cretaceous and Tertiary 
sediments of marine and shaEow water origin it was reasonable to 
suspect the presence of oil, although it need not necessarily be 
present in commercial quantities. The investigation was inter¬ 
rupted by the war and is to be resumed in due course. 

WcUer Supply 

During the period 1928-1939 the Water-Supply Section of the 
Geological Survey constructed 1,350 concrete-lined dug weEs 
ranging up to 300 ft. or more in depth. These weEs were required, 
mainly in the Northern Provinces, in order to replace inadequate 
or polluted suppHes in native areas, both for viEage use and for 
cattle, and to combat particularly the scourge of guinea worm, 
which at certain times of the year incapacitates a large proportion 
of the population of numerous viEages. 

Many of the Geological Survey weEs replaced native weUs that 
were falling into disuse owing to the unstable nature of the ground ; 
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these wells were sometimes lined with cut timber or with brush¬ 
wood, but often they were unlined, and consequently they generally 
remained in use for a few years only before collapsing. They were 
of narrow diameter, 2 to 3 ft., and of remarkable depth, sometimes 
approaching or exceeding 400 ft.; they were thus, I believe, the 
deepest native-dug wells in any British or other colony in Africa. 
Where no other supplies are available well-sinking of this kind is 
stiH carried on. The scenes around the deep wells in the Lake Chad 
country, with teams of men and women drawing water day and 
night for innumerable stock of all kinds, are reminiscent of the 
famous well-fields of Wajir, El Wah and elsewhere in the arid lands 
of Northern Kenya. 

For several years prior to the war the Geological Survey had 
carried out a little water-boring with the aid of one drill. The 
work was generally successful, but slow and expensive, since all the 
areas approved for drilling, in the south-west, north-east, and 
north, were underlain by fine-grained unconsolidated sediments of 
great but unknown depth; these sediments presented very difficult 
problems both in the drilling operations themselves and in the 
screening of the sediments when water was found. The drilUng was 
carried down to a maximum depth of 800 ft. 

A strongly-flowing artesian bore-hole occurs at the crossing of 
the Oji River by the Enugu-Onitsha road in Southern Nigeria; 
the water comes from a thick sandstone in the lower Coal Measures, 
of Upper Cretaceous age, but it has no value locally as a water 
supply since that part of the country is naturally well watered. 
In the arid Chad basin, where artesian supplies would be invaluable, 
water has risen in the Maiduguri aerodrome bore-hole from a depth 
of 735 ft. to 30 ft. from the surface, as described on page 309. 

War-time Development and Post-War Plans 

On the outbreak of war the small remaining Geological Survey 
staff concentrated its activities on the investigation of mineral 
deposits required for war purposes. Most of the Water-Supply 
staff, European and African, and their equipment, were immediately 
requisitioned for military water-supply construction, at first in 
Nigeria and later farther afield. The experience gained by the 
staff in pre-war years proved of great value in their new military 
work, which they have carried out with distinction in East Africa 
and in Burma. Civil well-sinking in Nigeria was continued on a 
small scale where required indirectly for war purposes, as for health, 
labour and production, and towards the end of the war this side 
of the Departmental work increased as European staff became 
released from military service. 

The Geological staff, in association with the Mines Department, 
assisted in the production of tin, tantalite, columbite, and wolfram, 
by investigating known deposits and by searching for new ones; 
tto work has been described in the Annual Reports of the Depart- 
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ment and in supplementary reports. The work on wolfram ceased 
in 1943 when the demand for this mineral diminished, and the 
production of tantalite similarly ceased early in 1945. A point of 
minor scientific interest, arising from the investigation of the tin- 
tantalite-pegmatites by R. R. E. Jacobson and J. S. Webb/ is the 
discovery of a new tin-zinc mineral which is still in course of exam¬ 
ination. 

The production of gold continued on a small scale, but an 
expansion of this section of the mineral industry is anticipated in 
the post-war years. The gold recovered so far has been mainly 
alluvial, and this source is likely to remain important for some 
time. In the southern goldfields the forest cover is very dense, so 
that in these areas prospecting for reefs is necessarily slow and 
difficult, but more systematic search for the source of the gold will 
doubtless be required in the near future. 

The annual production of coal was more than doubled during 
the war period, as shown on p. 303. Much attention has recently 
been given to the question of extending the use of the coal and its 
by-products. 

Tin .—^After the loss of the Malayan tin mines, Nigeria became 
in 1942 the Empire’s leading tin producer, and every possible effort 
was made to increase production, and the extent to which this was 
achieved is shown by the following figures of annual output: 

1939 1940 X94I 1942 1943 ' 1944 

Tin ore (long tons) 13,0x6 16,568 16,638 17,107 17,463 17,258 

For taxation purposes this ore is assumed to be 75*5 per cent. 
Sn, but actually was nearer 73-5 per cent. 

The Geological Survey examined the tin-bearing pegmatites 
outside the main Jos tin-producing area for new sources of supply. 

It may be added that a new Mining Law has recently been 
passed for the regulation of the mining industry of Nigeria. 

The Plateau Tinfield 

On the Jos plateau, where for years the tin had been obtained 
essentially from the modem stream-beds and the younger stream 
terraces, some apprehension was being felt as to the future of an 
industry based on these deposits. Similar but much older deposits 
had been observed locally in the basal beds of the Fluvio-Volcanic 
Series, and it was rightly considered that a thorough examination 
of these beds, as well as of the gravels underlying the later 
basalts, was called for with a view to finding new deposits. The 
Geological Survey took up the enquiry, and, a little later, with the 
assistance of a grant of from the Colonial Development and 

Welfare Fund, the work of revising the geological mapping of the 
plateau tinfield was commenced. 

The re-mapping of the tinfield, with special reference to the 
search for new tin deposits, was commenced in September 1944; 
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by the end of June 1945, a considerable area south of Bukuru had 
been re-surveyed, and an interim report on the results of this work 
has recently been issued for local use. 

Some minor lodes, disseminations and eluvial deposits are 
known on the plateau; they are not at present of any great im¬ 
portance, but deposits of this kind associated with the Younger 
Granites both of the plateau and of other areas are being carefully 
investigated. 

Since all the more important tin deposits of the plateau are 
alluvial, either modem or ancient, it follows that the search for new 
deposits involves careful study of the erosion history of the plateau. 
Such study indicates that tbe stream courses underlying the Fluvio- 
Volcanic Series belong to a system very different from that of the 
modem streams; remnants of these older courses intersect the 
modem valleys at all angles, and they may occur on the plateau 
surface and on the broad grassy watersheds at a considerable 
distance from the main valleys. For this reason the tin workings 
tend to creep up the slopes of the modem valleys more and more 
and not infrequently even to reach the main watersheds themselves. 
Under war conditions it has proved economic to mine the tin 
deposits in open workings, either by hand or mechanically, under 
an overburden of as much as 100 ft.; this overburden often consists 
in large part of Fluvio-Volcanic beds. The great mechanical 
excavators and drag-lines are run electrically from hydro-electric 
power developed on the Kurra River as it descends the southern 
escarpment of the plateau on its way to join the Benue. 

The upland areas of the plateau, comprising mainly rolling 
grassland with occasional low rocky granite hills, were originally 
overlain to considerable depth by the Fluvio-Volcanic Series, and 
subsequent erosion has in many cases left only thin patches of 
these beds resting on the older rocks of the watersheds; these 
patches are potentially important since any tin present in the 
deposits is usually confined to the lowest few feet. Careful search 
should accordingly be made for such high-level residual deposits. 
It follows, too, that where the Fluvio-Volcanic deposits fbrm low 
residual hills on the plateau there is little if any prospect of finding 
tin within the hills themselves, and that search should be made for 
the base of the deposits near or below the foot of the hills. Such 
hiUs may overlie ancient eluvial or terrace deposits even if no 
main lead is present. 

The deep leads underlying the Fluvio-Volcanic Series and the 
later basalts are likely to become of increasing importance to 
the industry. A principal object of the present re-mapping is to 
try to indicate the extent and character of these deposits. Some 
success has already been gained in this direction, but it has to be 
home in mind that even when the points of entry and exit of a 
deep lead beneath the overlying deposits have been found, there is 
still in general no way of tracing the course of the intervening 
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meanders except by shaft-sinking or drilling; they may be deter¬ 
minable by geophysical prospecting, but even then the drilling and 
pitting would be necessary for the sampling. 

The question of deep leads under the later basalts deserves 
more attention than it has sometimes received. In the first place 
it has to be remembered that the basalt lavas erupted at any point 
on the plateau necessarily flowed into the stream courses existing 
at that time and thus buried any tin that may have been present; 
the larger flows are clearly more likely to have reached the main 
streams and the more important deposits. But the exact position 
of these early stream courses is often by no means obvious, for the 
basalt flows necessarily diverted the early streams to a greater or 
less extent and frequently into entirely different routes. For 
example, many cases can be quoted in which the basalt flow ran 
down the valley, solidified, and thereby caused the original stream 
to take up a new course along one or both edges of the basalt flow; 
the new stream course or courses soon cut down to bed rock. Such 
streams have in many cases been examined for tin, which, owing 
to their short life, they would be unlikely to contain; it has not 
always been realised that the main and original stream would follow 
a more or less parallel and deeper course beneath the basalt. In 
some cases, owing to the great depth to which the new valleys have 
been eroded, the basalt, originally occupying the floor of a valley, 
now stands up as a plateau bounded by valleys of greater or less 
depth; yet it is under the plateau and not along the valleys that 
the tin should be sought. 

There remains the question of the effect of thrust-faults on the 
working of the tin. This probably does not affect any large part 
of the plateau tinfield, but the fact remains that, in at least one 
area, the gneiss has been thrust up over the Fluvio-Volcanic Series 
on a plane of moderate dip, with the extraordinary result that the 
tin underlying these deposits has to be worked under or through 
a considerable thickness of the gneiss. Thrusts and normal faults 
are known to exist in other parts of the plateau, and it is advisable 
to be on the alert for these structures, and to consider their effect 
on mining operations. 

- It follows from the considerations already set forth that what 
is required in order to prolong the life of the tin-mining industry 
of the plateau is not only a thorough search for deep leads, on the 
lines indicated, in the areas occupied by the Fluvio-Volcanic Series 
and the later basalts, but also the systematic examination of the 
grassy uplands for the basal tin-bearing deposits of the Fluvio- 
Volcanic Series and for eluvial tin. The probability that in some 
cases the overburden will prove too great to permit of economic 
working should not be allowed to impede this necessary exploration, 
since it is equally likely that in many other areas economic working 
will be possible; 

In the course of the present survey of the plateau tinfield a very 
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large number of old and new tin workings have been examined, 
and much useful information regarding them has been given by 
the mining companies. Many requests for information on the 
geological aspects of the operations have been dealt with, and 
numerous samples and concentrates have been examined and 
reported on; it is desired to continue to assist in this direction as 
required in the course of the survey. 

The Geological Survey and the Mining Industry 

Shortly after his arrival in Nigeria in 1944, the Director of 
Geological Survey met the Chief Inspector of Mines and representa¬ 
tives of the mining community at Jos ; he stated that the Geological 
Survey would give all possible assistance to the mining industry, 
and he described the re-survey of the plateau tinfield it was pro¬ 
posed to undertake. The mining companies were asked to co¬ 
operate in this work as fully as possible so that the results achieved 
would be of maximum value, both to the industry and to the country. 
It was proposed to publish the results of the survey in due course 
as a bulletin of the Geological Survey, but in the meantime progress 
reports would be issued for local use. The work of mineral deter¬ 
mination being carried out for the mining community at the 
Mineralogical Laboratory of the Geological Survey was described. 

A Geological Survey branch ofi&ce is to be opened at Jos, where 
Geological Survey bulletins, reports, maps, etc., will be available for 
consultation, and rocks and minerals of local interest will be dis¬ 
played. Minerals and samples may be submitted to this office for 
examination and report, and as necessary they will be passed on 
to the Geological Survey Mineralogist for further investigation. 

It is hoped in the near future to appoint to the Geological 
Survey a Mining Geologist, who will assist in the mapping of mining 
areas and advise on the geological aspects of mining as required. 

Wat&r Supply 

Adequate supplies of good water represent Nigeria's most urgent 
need. In the rural areas especially the provision of new water 
supplies must form the foundation of all other native welfare 
services, such as health, education, and agriculture; it is 
urgently required also for purposes of administration, for native 
markets and other centres, and for cattle, especially along the trade 
routes. In most areas wells and bore-holes would form the new 
sources of supply. The existing rural supplies are dangerously 
polluted, and in addition, in the dry season people often have to 
walk many miles daily for a very meagre supply; these conditions 
lead in the ^gregate to an immense loss of hedth, well-being, and 
productive capacity. Many wells have already been constructed in 
the native areas,, but they are still urgently required in vastly 
greater numbers. 




l^lateaii tin mine. 


The tin ore is recovered from the " syasli ” benc'iilh the ovi'rburden 
by sluicing with a powerful ]cT o1 water. 


Concrete well-head at native village near Sokoto; one of T.fmo concrctc-lined wells 
constructed by the Geological Survey. Water raised over rollers is poured into basins 
and led into pots and cattle troughs, 


CLATJ': IX. 




NIGERIA—GEOLOGY AND MINERAL RESOURCES 309 


In 1943, at Maiduguri aerodrome, a bore-hole 800 ft. deep struck 
water in clayey gravel at 735 ft.; the water was confined beneath 
clays under sufficient pressure to bring it to 30 ft. from the surface, 
and the bore-hole has to date been pumped steadily at the rate of 
1,400 galls, per hour, for 12-16 hours per day, although the maximum 
yield is considerably greater. The water is of good quality. This 
has proved a most valuable supply in a very dry area, and it 
probably indicates the presence of important supplies of water 
under pressure within the Chad basin. As soon as staff and supply 
conditions permit it is proposed to carry out a drilling investigation 
into the water resources of this basin. 

Towards the end of 1944 the Director of Geological Survey 
prepared a scheme for the improvement of rural water supplies as 
part of the general plan of Colonial Development and Welfare in 
Nigeria. This scheme provided for the construction of a large 
number of new concrete-lined wells of the tj^e successfully intro¬ 
duced by the Geological Survey in recent years, and for a consider¬ 
able expansion of the water-boring programme, so that bore-holes 
of moderate depth, fitted with hand-pumps or with simple power- 
pump and tank installations could be put down where dug wells 
were impracticable owing to great depth to water or to the hardness 
or instability of the rocks. Proposals for the maintenance of these 
works were also made. This scheme for the improvement of rural 
water supplies was approved, and a sum of £1,889,000 covering the 
first five full years of operation has been granted. 


Post-War Activities of the Geological Survey 

For some years past, including the war period, the Geological 
Survey has laboured under great difficulties and restrictions, largely 
owing to shortage of staff. During the war, activities have, of 
course, been concentrated on the investigation and development of 
minerals required for war purposes, and some useful results have 
been achieved; for several years prior to the war efforts were 
devoted mainly to the development of water supplies, and it was 
not possible to achieve marked progress in other directions. 

Towards the end of the European War, however, it became 
apparent that if the Geological Survey was to take its rightful place 
in the investigation and development of Nigeria’s mineral resources 
it would require to be very considerably strengthened, and it is 
very satisfactory to be able to record that official support for this 
view was readily given. Furthermore, a scheme for the reorganiza¬ 
tion of the Colonial Geological Surveys on a regional basis is at 
present under consideration, and it is possible that further assistance 
will be received in this direction, as in provision for specialist advice 
and for interchange of visits and of information between the res¬ 
pective Geological Surveys. 

The approved strength of the geological side of the Geological 
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necessarily be given to current requirements, such as advice on the 
geology of actual mining operations, the investigation of new 
discoveries, the search for road metals and rail ballast, the examina¬ 
tion of bridge and dam foundations, and advice on soils, building 
materials, water supplies, etc. 

The Geological Survey has accordingly to take its place in a 
comprehensive plan of Colonial development, and it is fortunate in 
having received substantial official help for this important task. 

In conclusion, I should like to express my indebtedness to Sir 
Harry Lindsay, K.C.I.E., C.B.E., Director of the Imperial Institute, 
and his staff, for kindly affording me every facility in the prepara¬ 
tion of this paper. 


Areas Geologically Surveyed as shown on Key Map 


Key 

Letter, 

Scale. 

Title. 

Date of 
Survey, 

A* 

1 : 500,000 

Sokoto Province 

1927-40 

B* 

I : 500,000 

Katsina and Daura Emirates 

1933 

C* 

I : 500,000 

Borgu Division, Ilorin Province 

1935-36 

D* 

I : 125,000 

Nigerian Goldfield 

i93°-37 

E 

I : 250,000 

Faiki Area 

1926 

F 

I : 250,000 

Tinfields of Nigeria 

1920-27 

G 

I : 500,000 

Southern Bornu 

1931 

H* 

I : 125,000 

Kabba-Ilorin Pegmatite Areas 

1940-45 

I 

1 : 62,500 

Afu Hills 

1943 

J 

I : 250,000 

The Western Railway 

I9I9-2I 

K 

I : 125,000 

Coalfield, Section 3, Ankpa Area 
Coalfield, Enugu Escarpment Area 

1930 

L 

I : 250,000 

1943 

M 

I : 125,000 

Onitsha and Owerri Provinces 

1927 

N 

1: 250,000 

Eastern Railway 

X924 

0 

I : 125,000 

Calabar Tinfield 

1926 

P 

I : 300,000 

Part of Mamfe Division 

* Unpublished. 

1925 


In the absence of Mr. Creech Jones, Parliamentary Under 
Secretary of State for the Colonies, the Chair was taken at short 
notice by Sir William McLean, K.B.E., Ph.D., M.Inst.C.E. 

In introducing the lecturer the Chairman apologised for the 
unavoidable absence of Mr. Creech Jones. He emphasised the 
fundamental importance of a knowledge of mineral resources to all 
forms of development and plaiming in the Colonial Empire and 
congratulated Sir Harry Lindsay and Mr. S. J. Johnstone on having 
arranged for this new series of lectures at the Imperial Institute on 
the geology and mineral resources of various Colonial territories. 
He outlined Dr. Dixey’s career in the Colonial Geological Service, 
which commenced in Sierra Leone in 1918, was carried on later in 
Nyasaland and Northern Rhodesia, and had now brought him back 
to West Africa. Sir William laid stress on the lecturer’s experience 
and knowledge of water supply problems in tropical Africa. 

Dr. Dixey then delivered his lecture to an audience of about 
100. 
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Discussion 

Sir Edmund Teale expressed his pleasure at being present and 
referred to his very early association with the Mineral Survey of 
Nigeria. He thought it most appropriate that these lectures should 
have been arranged at the Imperial Institute and that the first 
should have been devoted to Nigeria, for it was about forty years 
ago that the Imperial Institute organised the Mineral Surveys of 
various African territories, beginning with Nigeria. This was the 
pioneer work from which later developments followed. It was the 
business of the geologist in the field to explore the mineral deposits 
of a country, but in regard to their applications, both locally and 
for export, which are continually expanding and changing, the 
geologist in the field could not be expected to keep in close touch 
with the latest developments. It was here that the Imperial Insti¬ 
tute came into the picture with great importance in the past and 
should do so to an increasing extent in the future. On the chemical 
side there were sometimes analyses and examinations to be done 
which could not be carried out in the less elaborately equipped 
laboratories of a Colonial Geological Survey, and there were other 
factors in relation to the technical treatment of minerals and other 
economic considerations in which the Imperial Institute is able to 
provide valuable information. It was also a great help to the 
geologists to make contact with this important centre of information 
on mineral resources. 

The speaker was particularly interested in this lecture, as it was 
in Nigeria that he himself started his geological work, and he was 
greatly interested to learn of the developments which had subse¬ 
quently taken place. 

Sir Bernard BourdiUon congratulated Dr. Dixey on the way in 
which he had made a talk on a very highly technical subject inter¬ 
esting even to a la3nnan. He would like to underline the Chairman’s 
opening remarks and emphasise the general importance of Colonial 
Geological Survey work. In 1939 the Colonial Development and 
Welfare Act was passed under which the British taxpayer would 
spend £120,000,000 in ten years on Colonial development and 
welfare. The Act put development before welfare, but he thought 
the average inhabitant of this country who was beginning to take 
an interest in the Colonies was inclined to put welfare first and to 
push development rather into the background. There might be 
reasons for this, but the speaker thought it wrong to lay too much 
stress on welfare and not enough on development. However 
sound the humanitarian view may be, and however right it is to 
wish to raise the standard of living of Colonial peoples, in the long 
run the standard can only be that which they can afiord to maintain 
out of their own resources. We must aid in their productive 
development and cannot afiord to push the development of material 
resources into the background. In the past we had not spent 
nearly enough on the main work which Dr. Dixey and men like 
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him were doing. Such work is of vital importance if the standard 
of living in the Colonies is to be raised. Sir Bernard asked if 
anything had been discovered in the last year or two to cause an 
alteration in the estimates previously assumed as to the probable 
life of the tin mines of Nigeria. 

Professor W. R. Jones felt sure that aU would agree with the 
Chairman that the Imperial Institute was to be congratulated on 
inaugurating this series of valuable lectures. Dr. Dixey had 
succeeded in giving an inspiring lecture and the speaker the pleasant 
feeling of having listened to an authority on his subject. 

When in 1911 Dr. Falconer published his very remarkable book, 
" The Geology and Geography of Northern Nigeria,” he described 
the natural history of the tin deposits of that country. He showed 
that, owing to the covering of the alluvial tin deposits by successive 
outpourings of lava, followed by cycles of erosion, the drainage 
system of the plateau had become so changed over extensive areas 
that there was no longer any relationship between it and the dis¬ 
tribution of the buried tin leads. This work of Dr. Falconer had 
proved of profound importance to the Empire, both in the inter¬ 
vening years and during the war just concluded, when we lost the 
tinfields of Malaya, Burma, the Netherlands East Indies, Siam and 
French Indo-China—a loss of 64 per cent, of the world’s tin pro¬ 
duction. We turned to Nigeria to help to make up the lack of 
supply, and fortunately Nigeria rose to the occasion. The interest¬ 
ing point was that during all these years the main conclusions of 
Dr. Falconer still stood. 

Professor Jones asked whether any new evidence had become 
available concerning the age of the primary tin mineralization 
(ignoring such tin as may possibly occur in association with the 
Older Granites). The tin-bearing Younger Granites of Nigeria 
appeared to be of Pre-Cambrian age, in which case the plateau 
tinfield was about the oldest tin mineralization of economic import¬ 
ance known in the world. 

Professor Jones asked how the 5,000 sq. miles of Younger 
Granite had been emplaced in an nrea that was already solid with 
granite. He also asked whether there was any evidence of the 
reconstitution of the old granite to form part of the new granite. 

Dr, G. M. Lees wished to say a word in appreciation of the work 
of the Geological Survey of Nigeria. Dr. Dixey had mentioned 
that exploration for oil in Nigeria had been carried out for some 
years by the Anglo-Iranian Oil and Shell Companies in combination- 
It had been known for many years that there were tar sands and 
Other indications of petroleum in beds extending along the coast for 
a number of miles to the east of Lagos, but the bed^ in which they 
oedur dip southwards under the sea. Attention was therefore 
turned to the possibility of finding oil in the upper part of the Niger- 
delta area and extensive geological and geophysical surveys were 
carried'but. So far, unfortunately, the conditions have proved to be 
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exceptionally difficult, and no targets have been found for drilling 
operations. Nevertheless the work will be continued. In the course 
of this investigation the speaker had been very surprised that the 
thickness of Cretaceous sediments encountered was of the order of 
15,000 ft. and that there was considerable folding. He would like 
to Icnow whether Dr. Dixey had any views on the regional tectonics 
of this zone. The speaker wished to say how much the companies 
had been able to benefit from the work of the Geological Survey, and 
expressed the hope that the search for oil would eventually succeed, 
and that, if it did, it would help towards the development and 
welfare of Nigeria. 

Wing-Commander D. C. Ion said that he had been engaged on 
the work referred to by Dr. Lees and wished to take this opportunity 
of publicly thanking the Nigerian Geological Survey for their 
co-operation with him while he was there. He would like to ask 
Dr. Dixey if he could elaborate his remarks about the Benin Sands, 
and also to ask if any additional information had come to light as 
a result of the Survey’s recent investigations into the possible 
western extension of the Enugu coalfield. 

Dr. S. Buchan wished to thank the Imperial Institute for the 
opportunity it had afforded him of listening to Dr. Dixey’s lecture 
and to express his appreciation of the review that had been given of 
Nigerian geology and economic mineral resources. He would like 
to ask whether it was contemplated using Nigerian lignite as a 
source of power or as a source of by-products such as waxes. 

Mr. J. S. Webb thought that Dr. Dixey had not mentioned the 
distinct difference in age between the tin deposits associated with 
pegmatites and those associated with the Younger Granites, and 
asted if the lecturer would make some remarks on this point. 

Dr. F. Dixey, in reply, said he had been very interested in the 
comments of various speakers and in the additional information 
they had given. In reply to Sir Bernard Bourdillon, he was unable 
to say whether any new estimate of the life of the tinfields had 
been made, and he felt that too little was yet known of the possible 
extent of new deposits to say much about their ore reserves. 
Nevertheless, the fact that the tin-mining companies were still 
prepared to spend considerable sums bn new dredges and other 
equipment showed that they were preparing to go on for quite a 
while. He was interested in Professor Jones’s remarks on Dr. 
Falconer’s pioneer work and agreed that there was nothing to add 
to his main conclusions, though he might differ somewhat in his 
interpretation of the movements that led to the accumul a tions. 
The ground was being re-mapped in order to gain more information 
about the Fluvio-Volcanics and the associated tin deposits. 

The question of the age of the primary mineralization raised by 
Professor Jones bore also upon Mr. Webb’s enquiry as to the relation 
between the tim assodated with pegmatites and that associated 
with the Younger Granites. The pegmatites were for the most 
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part at a considerable distance from the Younger Granites. Younger 
Granites were not known in the vicinity of the pegmatites, b^ut 
Older Granites were. He could not be definite about the age of 
the Younger Granites. They were probably very considerably 
younger than the pegmatites, but what their precise age was he 
could not say. They were intruded in the Basement Complex, and 
they were certainly much older than the early Cretaceous deposits. 
They were not necessarily to be included in the Basement Complex, 
particularly in view of the fact that elsewhere in Africa granites 
were known as late as the early Jurassic. 

As regards the Younger Granites, their relation to the Older, 
and mode of emplacement, it was not possible to be very definite ; 
much more information was wanted. Dr. Dixey stressed, however, 
that the Younger Granites were not so much emplaced in a great 
mass of Older Granites as into a region of Basement Complex that 
contained not only Older Granites but also a wide range of schists 
and gneisses. 

The lecturer expressed his interest in the information given by 
Dr. Lees regarding the Cretaceous sediments. Dr. Dixey had in 
fact been unaware of the very great thickness of Cretaceous sediments 
described, and could only add his wonder to that of Dr. Lees that 
so great a local thickening could have taken place. The result 
was of great interest and worthy of further study. He thanked 
Dr. Lees and his colleague, Wing-Commander Ion, for their tributes 
to the work done by the Survey. 

As regards the Benin Sands, later work showed that the term 
Benin Sands had been loosely applied to a lithological facies of both 
the Tertiary and the Cretaceous, and even included deposits being 
formed now by the weathering of the underl5dng sediments; the 
term was therefore inadmissible as a formation name. Work on 
the western part of the coalfield had only just commenced. 

In reply to Dr. Buchan, Dr. Dixey said that the recent in\esti- 
gation of the properties of the lignite, as distinct from the earlier 
one made by the Imperial Institute, was confined to minor power¬ 
raising purposes along the Niger, and that it also was still in its 
early stages. 

In conclusion, the lectmrer expressed his appreciation of the 
comments of the various speakers on the work of the Geological 
Survey of Nigeria, and to these he was glad to add his own tribute 
as he had ordy recently joined that Survey. 

The Chairman remarked that they all agreed that they had had 
a very valuable lecture and a very valuable discussion arising 
therefrom, and he was sure Dr. Dixey must have been gratified by 
the response. From that point of view he thought tMs series of 
lectures had had an extremely successful initiation. 

He saw that a number of students were present, mostly, he 
believed, from the Imperial College. As a Governor of that college 
he appealed to them to consider taking up work in the Colonies, 
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work which was extremely interesting and had a touch of romance. 
He therefore directed their attention to the posts which it was 
hoped would become available in the Colonies for this type of 
work. 

He then called for a very hearty vote of thanks to the lecturer, 
which was dxoly accorded with acclamation. 


TRENDS IN EXPLORATION OF MINERAL DEPOSITS^ 
By Lowell B. Moon 

Chief, Mining Branch, U.S. Bureau of Mines 

Regardless of how a mineral deposit is first discovered or by 
whom, any mining enterprise based upon it must pass through a 
preliminary stage of exploration. The common understanding of 
" exploration ” among mining engineers is well expressed by Jackson 
and Knaebel ( U.S. Bur. Mines, Bull No. 356,1934, p. 3): 

“ Exploration work ranges from that performed by the 
individual prospector emplo3ning only the simplest tools and 
equipment to elaborate campaigns involving the expenditure of 
large sums of money and the use of chum- or diamond-drilling 
equipment, large test-pitting crews, or sometimes a regular 
mining organisation. In any event, the object is to determine 
as accurately as possible, with the funds available, the size, 
shape, and other physical characteristics of the orebodies and 
their average value or grade.” 

The mining engineer, in his exploration of a deposit, is primarily 
concerned with ” putting a pick in the ground " to determine the 
economic possibilities of the deposit. He is concerned with actually 
seeing and testing representative parts of the deposit, with deter¬ 
mining the grade of the ore and how it can be treated, with delimiting 
the minable part of the deposit and calculating its tonnage, with 
finding how well the walls of the deposit will stand and how much 
water will have to be handled during the mining, and with inter¬ 
preting what he sees and finds from his tests. In his inter¬ 
pretation he is concerned with answering the questions: " How 
much of the deposit can be mined? ” “ By what method can it 
best be mined ? ” “ How can the ore be treated ? ” ” Where can 
the product be marketed ? ” All these questions, of course, actually 
resolve into one: “ Can a mining enterprise be based on the 
, 'deposit ? ” 

methods have been devised for ‘‘ putting a pick in the 

^ of Mines TnformaHon Cireular No. 7312 

(March the heliel that the methods of exploring mineral deposits it describes 

■will be of to those conoemed in developing mineral deposits in the Etmpiw.. 
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ground ” to explore mineral deposits. During the last five years 
the Bureau of Mines has utilised most of the available tools. 

The development of dirt-moving equipment has made it possible 
to remove overburden at low cost. It has become axiomatic in 
the Bureau that in most cases it is wise to explore first the “ zero 
level ” of deposits that come to the surface. The bulldozer has 
proved to be one of the most useful tools in surface work, although 
dragline scrapers, stump pullers, and several t3rpes of power shovels 
have their places. The particular advantage of the bulldozer is 
its versatility. It is useful not only in exposing the “ zero level ” 
of the deposit but also in the auxiliary heavy work that accompanies 
most exploration. At one Bureau of Mines project it was used to 
trench through clayey overburden as much as 20 ft. thick, to clear 
brush, to uproot and remove trees, to build roads, to transport 
large samples, to clear out an old open pit preparatory to samphng, 
to move a truck-mounted chum drill when mud or snow prevented 
self-propulsion, to prepare drill sites, and to clear snow from roads. 

The reason for development of the " zero level ” is to establish 
the size and extent of the deposit in two dimensions and to expose 
the top of the orebody so that it can be sampled. Once the trend 
of a deposit has been established, trenching can be done systemati¬ 
cally to permit representative sampling. A wide deposit is most 
effectively exposed for sampling by re^larly spaced, parallel, 
crosscut trenches. A long, narrow deposit can often be exposed 
along its entire strike length. 

If results of sampling the “ zero level ” warrant exploration in 
the third dimension, or if the deposit does not occur close to the 
surface, some method of deeper probing is necessary. Where 
surface indications are so good that there is no doubt the deposit 
will be mined, or where the values are so irregularly distributed 
that only tonnage samples will be representative, " man-size ” 
openings such as test pits, shafts, adits, drifts and crosscuts usually 
follow surface exploration. If quick, comparatively cheap informa¬ 
tion in the third dimension is needed, sorne sort of drilling usually 
precedes exploration by " man-size ” openings. A deposit in which 
the values are regularly distributed so that representative samples 
can be obtained from small openings may be explored entirely by 
drilling. A large deposit close enough to the surface to be mined 
by open pit usually is explored by drilling because larger, more 
costly openings would be of no value later during the mining opera¬ 
tion. If the deposit occurs at great depth, the quickest and cheapest 
method of exploration is by drilling. 

The advantages and disadvantages of the several usual t3q)es of 
drilling are commonly known. The chum drill is widely used in 
mahy types of deposits. The diamond core drill is probably the 
most generally useful in “hard-rock” deposits and is, of course, 
particularly valuable where angle holes are needed. 

The bucket drill, or " California cesspool digger,” was first used 
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to explore a mineral deposit in the dry placers at Atolia, Calif.i 
It makes a bore 12 in. to 30 in. in diameter. The Bureau of Mines 
has found it of great value in obtaining large samples of shallow- 
deposits of material that is comparatively soft but that stands 
well. It was very effective to a depth of 120 ft. in the Batesville 
(Ark.) manganese deposits, even though occasional boulders had to 
be blasted, and in the Coso (Calif.) mercury deposits, even though 
hard layers of opahte were encountered. 

The truck-mounted “ seismograph ” drill has proved to give 
excellent “ undisturbed ” samples of bauxite and clay. It is 
especially well adapted to penetrating thick, bouldery overburden. 
A power auger mounted on a trailer has been used effectively in 
drilling through boulder-free overburden and sampling underlying 
bauxite in Alabama.® The samples are somewhat contaminated 
by being lifted through the overburden, but the cheapness and 
speed in shallow deposits are remarkable. 

In drilling and sampling a deposit of soluble salts in Utah, the 
Bureau® of Mines used a standard oil-well rotary rig. To minimise 
solution of the salts that were cored, a drilling mud containing the 
same salts in solution was used. A -wire-line core barrel was used 
in coring the salts. With this apparatus a core could be taken 
from a depth of 3,000 ft. in 15 minutes instead of the 3 or 4 hours 
that would have been consumed with the more common core barrel 
requiring removal of all the drill pipe each time core is pulled. 
From the point of -view of securing ti good sample, the wire-line 
core barrel had the further advantage of keeping the highly soluble 
salts in contact with the mud solution in the hole for only a brief 
time. 

Dupuy has described a novel method of sampling a gold deposit 
in dry ground,^ without the usual “ slugging of values ” caused by 
concentration of the gold at the bottom of the hole when wet chum 
or diamond drills are used. A pneumatic wagon drill was used 
dry in conjunction with a vacuum sample collector. Vertical 
holes as deep as 150 ft. were drilled and successfully sampled by 
this method. 

Exploration of a deposit by drilling is primarily to determine 
whether a mining enterprise can be based on it. The samples 
extracted and the information obtained from them are the objective, 
not the holes. Drill holes should be placed on a regular pattern in 
order that the samples obtained -wiU be representative of the deposit. 
They should crosscut the deposit as nearly as possible at right 

1 Prommel, H. W. C,, Sampling and Testing of a-Gold-Scheelite Placer Deposit 
in -the Mojave Desert, Kern and San Bernardino Counties, Calif.: U.S, Bureau of 
Mims Inf. Circ. No. 6960, 1937, ^8 pp. 

2 Dnpuy, leon W., Po-wer-Driven Auger XWll Cuts Exploration Costs. Engng. 

, Vol. 145, December 1944, PP- 9 ® a-nd 99. 

? Bureau of Mines, " Thompson Magnesium Well, Grand County, Utah.” War 
Minerals Rep. No. 12, 1942, 39 pp. 

* Dupuy, Leon W., Sampling the Picacho with Drill and Vacuum Collector: 
JBfigng. Min. J., Vol, 141, 1940, pp, 29-31, 
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angles. The objective of obtaining all possible information should 
be kept in mind at all times, even though the holes consequently 
progress more slowly. Most of these precautions are axiomatic, 
but operators tend to make a record for speed at the expense of the 
accuracy of the information obtained. 

Time and money may sometimes be saved by a combination of 
“ man-size ” imderground openings and diamond drilling. A shaft 
or a crosscut will often provide a new base of operations from which 
holes may be fanned to penetrate parts of a deposit that would 
otherwise be accessible only by long holes that would intersect the 
deposit at oblique angles. 

In some cases enough information will be derived from drilling 
to permit development and mining to proceed without further 
exploration of the deposit. This applies partictdarly where the 
treatment method is established and where mining is to be by open 
pit. If the treatment method is not established, a necessary part 
of the exploration of the deposit is to take bulk samples representa¬ 
tive of the ore and to determine in the laboratory or pilot plant 
how the ore can be beneficiated. If the deposit is to be mined by 
underground methods and there is any doubt as to the strength of 
the walls or the volume of water that must be handled, or if the 
grade of ore is not sufficiently well established, drilling should be 
followed by “ man-size ” underground exploration that will provide 
the lacking information. It may be desirable to mine some of the 
ore experimentally to see how the walls stand. 

There is no best method of exploring all mineral deposits, but 
there is usually a best method or combination of methods to explore 
any given deposit. Although it may seem paradoxical, the same 
factors of size, shape, attitude, hardness, water content, character 
of wall rock, and distribution of values that are to be determined 
by exploration are those that guide the selection of method. A 
thorough preliminary examination by an engineer cognisant of the 
problems to be solved and familiar with the methods and equipment 
available will point the way to the most expedient procedure. 

As the higher-grade and more easily accessible deposits are 
depleted, two trends in mining, and consequently in exploration, 
are developing. The first is the result of the necessity to gather up 
the comparatively high-grade " crumbs ” of ore left in small and 
out-of-the-way deposits. The second is toward exploration and 
utilisation of large but lower-grade or more deeply situated deposits. 

Because the stakes are small, few deposits in the first category 
will be able to stand the expense of elaborate exploration cam¬ 
paigns. The decision of whether they are worth exploiting will be 
made on the basis of STirface exploration, with a minimum of 
preliminary third dimensional information. If considerable ex¬ 
ploration of this type is undertaken, many ingenious combinations 
of portable equipment may be developed. A fomr-wheel drive 
truck similar to some of the present army equipment could have 
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mounted on it a small compressor and a winch that could be used 
for hoisting or to run a drag-line scraper for trenching. The scraper 
could also be used for mucking exploratory adits or inclines. In 
country requiring much trail building, another t37pe of outfit could 
be built around a tractor as the prime mover. The tractor would, 
of course, be equipped with a bulldozer blade. A compressor 
winch, even a small diamond drill for obtaining third dimensional 
information, could be mounted on a trailer that would be pulled by 
the tractor. A power take-off would permit running a smaU 
crusher, perhaps some simple washing equipment. It seems 
unlikely that exploration of the small, inaccessible deposits will 
become much more refined than at present. More portable equip¬ 
ment win be available, however, and may be combined into compact, 
general-purpose outfits that would be useful for whatever t3q)e of 
exploration might be required. Such outfits could perhaps be 
pressed into service to mine out small deposits. If attended by an 
auxiliary “ jeep ” for transportation of fuel and supplies, they 
would be quite versatile. 

As lower-grade or deeper deposits are considered for exploitation, 
mining costs per unit of valuable naineral will rise, and the margin 
of profit will become slimmer, assuming constant prices. In 
dealing with deposits whose chance for exploitation depends upon 
a large capital outlay, skilful management, and recovery of low 
values, where the possible margin of profit is very small, the 
maximum amount of preliminary information will be required. 
Not only will the amount of exploration be increased, but the 
ultimate information will be obtained from the openings made 
and from the samples taken. Particularly for deep underground 
mines, faults and fissures in the wall rock near the deposit will 
assume added importance in determining the feasibility of mining. 
In deeper mines the strength and elasticity of the wall rock may 
control its supportability to some extent. These and other measur¬ 
able physical properties may influence the drillability and breaking 
qualities of the rock and of the ore. The Bureau of Mines has 
begun a series of tests on drill cores from operating mines to deter¬ 
mine strength, elasticity, abrasiveness, and other physical properties 
and to correlate them if possible with mining methods that are in 
use or could possibly be used. If such correlations could be estab¬ 
lished, the information obtainable from drill cores would be increased 
considerably. ‘ 

Although there will undoubtedly be many refinements in equip¬ 
ment for making “ man-size ” and drill-hole openings for the 
exploration of mineral deposits, the fundamental types of equipment 
now in use probably will continue to be employed for a long time. 
A greater advance may be made in the amount of information 
gleaned from the openings. 

This is not the place to discuss geophysical methods, but as 
more sensitive, accurate methods are developed, drilling holes to 
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determine the size, shape and exact location of mineral deposits 
may be minimised. Geophysics probably will be used as another 
tool in the exploration of deposits in addition to its present r 61 e in 
the exploration for deposits. Drill holes and other openings for 
extracting samples will continue to be needed, but the targets may 
be more precisely determined in advance. 

As the geophysicists acquire added skills in detecting “ blind ” 
deposits, it will be necessary to hit comparatively small targets at 
greater depth with drills. Much is known about anticipating and 
controlling the direction and inclination of drill holes, but more 
will be learned. Further advances will be made in the surve3d.ng 
of driU holes. 

To make possible the exploitation of the “ crumbs ” of higher- 
grade ore and large but lower-grade or deeper deposits, it will be 
necessary for the engineer in charge of exploration to consider 
other things besides the techniques of making openings and of 
obtaining information from the samples. AU possible advantages in 
local markets will have to be investigated. It cannot be considered 
as necessarily fixed that the concentrate specifications of a distant 
existing reduction plant must be met. The existing industries 
based on domestic raw materials did not develop as a result of 
trying to supply a foreign market. The copper industry in the 
United States would not have developed if we had continued to 
ship western ore to Swansea, Wales, as was done in the early days. 
Because of the present size and soMdarity of certain parts of the 
mineral industry, we are prone to consider that the only chance of 
successful exploitation of a mineral deposit is to supply a product 
that meets fixed specifications. We forget that those specifications 
were originally fixed to meet the characteristics of available raw 
materials. Because the product of a deposit cannot meet the fixed 
specifications is not sufficient reason to give up. Combining a 
mineral with complementary industrial raw materials as close as 
possible to its source should be considered. If a market for the 
product that would result does not exist, perhaps one can be created. 

The stone age man who first smelted iron ore probably did not 
do it to satisfy an existing need. It is likely that after he had 
accidentally obtained the iron he thought of a way to use it. 

Mining is, of course, only one part of the mineral industry 
pattern, but it deals with the only part of the pattern that is 
necessarily fixed—^the naineral raw materials. Fixed, not in the 
sense that we must continue to use the same raw materials, but fixed 
in the sense that we cannot change the manner in which they occur 
in nature. AH the techniques of mining, ore dressing, met^urgy, 
and fabrication, as weU as the uses for the final products, are man¬ 
made and can be changed and improved. Most of the minerals 
mined wiH continue to be used in the estabHshed pattern, but the 
possibility of locally altering the pattern to fit available raw materials 
should not be overlooked. 
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When a deposit has been explored, when the engineer has found 
out all he can about it with a reasonable expenditure, he is in the 
same situation as the stone age man with the piece of iron. His 
job is to find a use for it. 

As stated in the beginning, the purpose of exploration of a 
mineral deposit is to answer the question: “ Can a mining enterprise 
be based on the deposit ? ” If the answer is to be “ Yes ” in the 
future, the technique of making openings and particularly of gleaning 
information from samples taken must be improved. In addition, 
every possible technologic and marketing advantage must be sought, 
and seeking for it must be considered an essential part of the 
exploration. 


ABSTRACTS AND NOTES 

Obituary.—Dr. E. F. Armstrong. It is with much regret that 
we have to record the death on December 14, 1945, of Dr. E. F. 
Armstrong, D.Sc., Ph.D., LL.D., F.R.S., F.R.I.C., M.I.Chem.E. 
He had been a member of the Imperial Institute Consultative 
Committee on Chemical Industries for the last decade and had in 
recent years been its Chairman and also a member of the Advisory 
Council on Mineral Resources. In addition to his high scientific 
standing, Dr. Armstrong was also in later years an outstanding 
figure in aU that concerned the British chemical industry. With 
such an exceptionally wide knowledge of chemistry and of the 
chemical industry he was an invaluable member both of Committee 
and Council. 

Uranium and Thorium Restrictions in South AMca. The Union 
of South Africa Government Gazette of October 5,1945 (No. 3554), 
includes a proclamation (No. 212 of 1945) restricting the prospecting, 
working, and export of ores containing uranium and thorium. 
This proclamation repeals one of so recent a date as September 18, 
1945 (No. 197 of 1945), which, though similar, applied to uranium 
only. 

The regulations annexed to Proclamation No. 212 of 1945 vest 
the State with the sole right to search or prospect for, mine or 
dispose of any uranium or thorium, or, by any chemical or metal¬ 
lurgical process, to extract or isolate any uranium or thorium from 
any substance whatsoever ; and to export any uranium or thorium 
from the Union. 

No person shall, without the written authority of the Minister 
of Mines, (a) prospect for or mine any uranium or thorium referred 
to in the schedule to the regulations, or, by any chemical or 
metallurgical process, extract or isolate uranium or thorium from 
any substances whatsoever; (6) export any such uranium or 
thorium. 

An authority to carry out any of the operations of the last 
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paragraph may be granted, subject to such conditions as the 
Minister of Mines may deem fit to impose. Further, the Minister 
of Mines is empowered to prohibit any person from carrying out 
any of the operations of the last paragraph if the Minister is satisfied 
that the person is performing or is about to perform those operations 
under circumstances in which the provisions of the previous 
paragraph may not apply. 

The Government Mining Engineer, the Director of Geological 
Survey, their deputies and certain other Government ofi&cials are 
empowered to enter upon any land or premises to make tests and to 
remove samples for determining the presence or otherwise of 
uranium or thorimn. Every person who has before or after the 
commencement of these regulations discovered that uranium or 
thorium occurs at any place in the Union or the Mandated Territory 
of South West Africa must report the occurrence forthwith. 

Penalties are prescribed for contravention of these regulations, 
which regulations apply also in the Mandated Territory of South 
West Africa. For full details, the regulations should be consulted. 

The minerals mentioned in the schedule are : autunite, allanite, 
betafite, camotite, curite, euxenite, fergusonite, gummite, meta- 
torbernite, monazite, pitchblende, samarskite, soddite, thorianite, 
thorite, thorium, torbemite, t3myamunite, uraninite, uranium, 
uranophane, uraconite, xenotime. 

“ Uranium ” and “ thorium ” in the regulations include all 
natural substances, chemical compounds and physical combinations 
of which the element uranium or the element thorium, as the case 
may be, is a constituent. 

A. W. G. 

PederatU Malay States, Geological Survey.—^When Malaya fell 
into the hands of the Japanese all the oflficers of the Geological 
Survey Department were interned, except one who managed to 
escape. News has been received by the Imperial Institute that the 
headquarters office at Batu Gajah has been found to be in much 
better shape than had been anticipated -with abouty eighty per 
cent, of the records intact. The office and records narrowly escaped 
destruction in January, 1942, when a Japanese tank section, which 
had occupied the building, attempted to bum it down. When 
they took their departure they made a pile of the records, maps, 
books, etc., and set fire to them, but by prompt action the chief 
derk and his assistants succeeded in extinguishing the fire and 
saving the building and the greater part of the records and papers. 
At the district offices in Kusda Lumpur, Kuala Lipis, Bentong and 
Kuantan, however, all the equipment and records have disappeared 
and have probably been destroyed. 

Fortunately, a number of the unpublished records of the more 
recent geological work were stored at the Head Office in Batu 
Gajah, and these have been found intact. About fifty per cent, of 
22 
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the more recent, unpublished, survey work has been saved. Up 
to mid-December no trace had been found of the unpublished work 
of only three of the geologists, F. T. Ingham, J. B. Alexander 
and F. W. Roe, whose records were left in the district office in 
Kuala Lumpur or were taken and stored in Singapore. 

All the officers of the Geological Survey are now reported as 
being safe. 


Fine Grinding Plant.—^A product of extremely small particle 
size is frequently called for in ore dressing; for example, fine 
grinding is often necessary in order to make a material amenable 
to a subsequent chemical or physical process. Npn-metallic 
minerals too, of which talc is a good example, also need to be 
produced as very fine powders in order to make them into saleable 
products. Equipment capable of reducing such materials to very 
fine grain sizes without uneconomically long grinding or excessive 
wear on the machines is therefore of direct concern to mineral 
producers and processers in many parts of the world. Three new 
American mills recently described in Chemical and Metallurgical 
Engineering (1945, 52 , No. 4, 125-127), will therefore be useful 
adffitions to the already existing equipment capable of producing 
ultra-fine powders. The first of these is a new, mechanical screenless 
pulveriser known as the Mikro-Atomizer, which is capable of reducing 
certain materials to as fine as i or 2 microns. It consists essentially 
of a rotor with a special form of impact members and specid 
means of returning oversize particles back into the path of the 
rotor. The finished product is picked up in an air stream and 
discharged into a conventional t3q)e of collector. 

The Eagle mill, developed by the well-known pencil company 
of that name, grinds merely by passing the substance to be ground, 
for example, graphite, in air or inert gas suspension, through an 
extremely long pipe which is in circuit with means for withdrawing 
the product when it has reached the requisite particle size. Wear, 
except on the nozzle, is said to be extremely low. 

The De Anza mill, invented by a mining engineer, operates on 
the principle of mutual abrasion of particles of the material by one 
another without the use of auxiliary beating or crushing com¬ 
ponents. According to the author, the mill consists essentially of 
a rotating bowl mounted on a horizontal axis which is revolved at 
a speed from 1,200 to 2,000 r.p.m., depending on the size of mill. 
The speed is chosen to secure an attrition velocity of about 300 ft. 
per second. In addition to the rotating bowl there is a slowly 
rotating drum, turning at 6 r.p.m. or faster, depending on the 
fineness 0/ product desired, which acts as a material elevator and 
redrculator, holding material in the grinding circuit until particles 
are fine enough to leave the mill by way of either a wet or dry 
classifier. To carry out this function, the drum is equipped with 
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lifters around the periphery and is carried on circumferential t5nres 
and rolls in the manner of a rotary kiln. 

Material elevated by the lifters is chuted into the rapidly rotating 
bowl. Centrifugal force holds a layer of material within the bowl, 
and it is the action of material falling upon this rapidly spinning 
layer which accomplishes the grinding. The only wearing part of 
the mill is the retaining ring at the mouth of the bowl, and it is 
claimed that only nominal wear takes place on this readily replace¬ 
able part. Actually, according to the manufacturer, there is so 
little wear that metallic contamination of the material ground 
cannot be detected. 

E. R. V. 


BOOK REVIEW 

Books for review should he addressed to “ The Editor,” Bulletin of the 
Imperial Institute, South Kensington, London, S.W.y. 

Chemical Crystallography. By C. W. Bunn. Pp. xii -f 422, 

X 6. (Oxford: The Clarendon Press; London: Humphrey 
Milford, Oxford University Press, 1945.) Price 25s. 

The increasingly important rdle played by crystallography 
during recent years in the development of chemical theory and as 
an accurate and ready means of identifying solid substances is 
certainly one which is insufficiently appreciated by industry in 
general. It is a matter, therefore, of some moment that a work of 
the calibre of the one under review comes to be published, setting 
out as it does in a clear, authoritative and interesting way the 
fundamental principles of optical and X-ray methods of investiga¬ 
tion. The author is exceptionally well qualified for this task, having 
for many years been associated with the Research Laboratory of 
Imperial Chemical Industries, Ltd. (Alkali Division) at Northwich 
in Cheshire, probably one of the finest industrial crystallographic 
laboratories in the country. 

To ensure that the present work shall have the widest appeal, 
the author has assumed that his readers have had no previous 
knowledge of crystallography, and, moreover, he has included only 
the barest outline of physical theory necessary for the general 
understanding of the principles and ipethods described. 

The work falls naturally into two sections of unequal length, 
the first comprising four chapters and consisting of 116 pages, 
dealing with the use of crystal properties for the practical identifica¬ 
tion of substances. An introduction is given to the shapes of 
crystals and the relation between shape and structure, the principle 
of the reflecting goniometer being outlined and the method of 
stereographic projection described. This is followed by an ele¬ 
mentary account of crystal optics (29 pp.) and a chapter (12 pp.) 
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on the identification of transparent crystals under the microscope, 
largely by means of the immersion method. The section ends with 
a chapter (25 pp.) on identification by X-ray powder photographs, 
based on the fact that each crystalline substance has its own set 
of plane-spacings, which is different from those of other crystalline 
substances. Moreover, as the relative intensities of the various 
reflections are also characteristic, each substance gives its own 
characteristic powder photograph. For ease of reference and for 
identification purposes, these may be conveniently classified in a 
card index according to the spacings of the strongest arcs or lines. 
Thus in the card index published by the joint committee of the 
American Society for X-ray and Electron Diffraction and the 
American Society for Testing Materials, there are three cards for 
each substance, one for each of the three strongest arcs; conse¬ 
quently, measurement of the second and third strongest arcs, 
followed by reference to the index, may lead to unequivocal identi¬ 
fication, which, however, should only be accepted as final when the 
whole pattern is compared with that in the index and found to 
agree, both in spacings and relative intensities. 

A mixture of two or more substances gives a pattern consisting 
of the superimposed patterns of the individual components, provided 
these exist as separate crystals in the powder specimen. This is 
illustrated in the case of Portland cement and in bleaching-powder. 

From this point onwards the author is mainly concerned with 
the determination of the arrangement of atoms in crystals, and he 
therefore devotes his second section to " structure determination,” 
which he deals with in six chapters, comprising 246 pages. He 
begins with a comprehensive discussion (62 pp.) on the determina¬ 
tion of unit cell dimensions, this in turn being followed by a detailed 
account (88 pp.) on the determination of the positions of the atoms 
in the unit cell by the method of trial and error. A short chapter 
(14 pp.) now ensues on the evidence on crystal structure deducible 
from physical properties such as shape and cleavages, optical and 
magnetic characteristics, and piezo- and pyro-electric behaviour, 
the author here describing some very interesting examples. Several 
examples of the complete process of structurd determination are 
given in chapter 9 (43 pp.), the structures described being all 
relatively simple ones, and chosen on the ground that they illustrate 
the application of the essential principles in relatively simple 
circumstances. The examples given are (i) calcium oxide (CaO); 
(z) cuprous chloride (GuCl); ‘(3) titanium dioxide or rutile (TiOa); 
4 ) urea ( 0 =C(NHa)a); (5) sodium nitrite (NaNOs); (6) sodium 

bicarbonate (NaHCOj); (7) ■^■diphenylbenzene (C6H5.C6H4.C6H5) 

and dibenzyl (C6H5.CHa.CHs.C6H5); (8) ascorbic acid (Vitamin C); 
(g) long-cl\ain polymers (e.g. yS-gutta-percha and rubber hydro¬ 
chloride). 

Two comparatively short chapters bring the work to a close, 
the first (27 pp.) deading with electron density maps and vector 
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maps, which give a picture of the crystal structure, and the second 
(12 pp.) with broadened X-ray reflections and their interpretations. 

Throughout the work the approach has consistently been from 
the chemist's point of view. It is excellently illustrated by means 
of 234 figures, including 13 beautiful half-tone plates. There are, 
moreover, five appendixes on (i) immersion liquids and their 
standardisation; (2) the spacings of crystal planes ; (3) charts 
showing the relation between plane-spacings and axial ratios, 
constructed without calculation; (4) proof that reciprocal points 
form a lattice ; (5) list pf space-groups. Two indexes are also 
provided, one a reference and name index, and the other a subject 
index. 

E, H. B. 
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Standard methods of testing. 

The Chemical and Physical Properties of Some Silica Rocks used for 
Brickmaking. Refractories J., 1945, 340-348. ‘ 

Cement and Concrete. By F. M. L^. Pp. 29, 8i x si. (London ; 
Institute of Chemistry, 1945.) 
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Portland and other Hydraulic Cements in 1944. Final Annual Figures. 
Min. Market. Rept. No. M.M.S. 1338, U.S. Bur. Min., 1945. 7 » ^4 X8J. 

(Washington, D.C.: Superintendent of Documents, Government Printing 
omce, 1945O 


China Clay 

Kaolin Deposits of Narasimharajapura: their Prospecting and Leviga- 
tion. By N. Panduranga Rao. Rcc. Geol. Dep. Mysore, 194X, 40 » Sx-ioi. 

Kaolin Deposits round about Melige, Thirthahalli Taluk, Shimoga Dis¬ 
trict. By B. N. Raghunatha Rao. Rec. Geol. Dep. Mysore, 1941, 40 , 
io8»i2o. 


Clay and Ceramics 

Effect of Migration of Clay Minerals and Hydrous Aluminum Oxides on 
the Complexity of Clay. By V. T. Allen. J. Amer. Ceram. Soc., 1945, 

No. 10, 265-274. 

Clay Deposits near Levin, Waiopehu Survey District, New Zealand. By 
E. O. Macpherson, L. R. L. Dunn and I. C. McDowall. N.Z.J. Sci. Tech., 
I945» Sec. B, No. 6, 307-311. 

Clays of the Mount Somers District, New Zealand. By H. W. Wellman, 
L. R. L. Dunn and I. C. McDowall. N.Z. J. Sci. Tech., 1945, Sec, B, 
No. 6, 311-326. 

Some Clay-Water Properties of Certain Clay Minerals. By R. E. Grim 
and F. L. Cuthbert. Rep. Invest. No. 103, Illinois State Geol. Surv. Pp. 15, 
10 X 7. (Urbana, Illinois: State Geological Survey, 1945.) 

Bonding Action of Clays. Part I. Clays in Green Moulding Sands. 
By R, E. Grim and F. C. Cuthbert. Rep. Invest. No. 102, Illinois State 
Geol. Surv. Pp, 55, 9| x 6|. (Urbana, Illinois: State Geological Survey, 
1945.) 

Illinois Clays and Shales as Mortar Mix. By R. K. Hursh, J. E. Lamar, 
and R. E. Grim. Rep. Invest. No. 100. Illinois State Geol. Surv. Pp. 55, 
9 i X 6f. (Urbana, Illinois : State Geological Survey, 1944.) 

Coal, etc. 

Northumberland and Cumberland Coalfields: Northern *'A” Region. 
Regional Survey Report. Ministry of Fuel and Power. Pp. iv + 59 * 9 i X 6. 
(London : H.M. Stationery Office, 1945.) Price is. ^d. 

Northwestern Coalfields : Regional Survey Report. Ministry of Fuel and 
Power. Pp. 80, 94 X 6. (London; H.M. Stationery Ofi&ce, 1945.) Fnce 

25 . 

The Geology of the Northern Part of the South Staffordshire Coalfield 
(Cannock Chase Region) in New Series one-inch Sheets 140, 153, 154. By 
G. H, Mitchell. Palaeontology by C. J. Stubblefield, with section on Fossil 
Plants by R. Crookall. Wartime Pamphlet No. 43, Geol. Surv. Great Britain. 
Pp. 49, 13 X 8. (London : Geological Survey and Museum, 1945*) Frice 
25 . 3d. 

Report of the United Kingdom Opencast Coal Mission to the United 
States of America, December, 1944. Ministry of Works. Pp. 16, 9J X 6. 
(London : H.M, Stationery Office, 1945.) Price 3d. 

Mechanised Mining at East Cannock Colliery. By W. E. Bowen. Iron 
Coal Tr. Rev., 1945,4041, 195-198. Abstract of a paper read before 
the National Association of Colliery Managers. 

Mechanical Handling in Coal Mines. By P. R. Paulick. Min. 1945, 
22 $, No. 5737, 503-506. Abstract of an article in the Mining Congress 
Journal. 

Outbursts of Gas from the Floor of Coal-Seams. Part II. By R. 
Williams, W. Jeffery and A. Taylor. Trans. Instn. Min. Engrs., Lond., 
1945 * Ft. 7, 317-332. 
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Coal Preparation : Second Report of No. 4 Sub-Committee of the York¬ 
shire Advisory Committee on Mining Research. Trans. Instn. Min. Engrs., 
Lond., 1945, 104 , Pt. 7, 297-305. 

Coal Preparation. Iron Coal Tr. Rev., 1945, 151 , No. 4045, 345-347. 
An account of practice at Bedlington Collieries, Northumberland. 

Eleventh Annual Report of the Fuel Research Board, 1941. Fuel Res. 
Inst. S. Afr. Pp. 39, 9x6. (Pretoria: Government Printer, 1944.) Price 
35. 6 d. 

The Influence of Packing on Falls of Ground Accidents : Memorandum 
by the South Wales Falls of Ground Advisory Committees. Safety Pamphlet 
No. 17. Ministry of Fuel and Power. Pp. 12, 9J x 6. (London; H.M. 
Stationery Of&ce, 1945.) Price 2d. 

A Laboratory Method for the Determination of the Suitability of South 
African Coal and Coal Blends for the Manufacture of Metallurgical Coke. 
By R. F. J. Teichmann. /. Chem. Metall. Min. Soc. S. Afr., 1945, 45 , 
Nos. 9 and 10, 202-211. 

Consumption of Coke in Canada, 1943. Min. Metall. Chem, Br., Dom. 
Bur. Stats. Pp. 5, ii x 8J. (Ottawa: Department of Trade and Com¬ 
merce, 1945.) Price 25 cents. 

Coals of Alberta. By E. Stansfield and W. A. Lang. Rep. No. 35, Res, 
Counc. Alberta. Pp. I 74 » 9 i X 6i. (Edmonton: King's Printer, 1944.) 

Australian Coal Mining. By R. A. Hawkins. Min. and Metall., 1945, 
26 , No. 464, 352-334- 

Opencast Prospects in the Huntley and Waitewhena Coalfields. By 
H. E. Fyfe and P. M. Outhwaite. N.Z. J. Sci. Tech., 1945, 

No. I, 1-8. 

Le Lignite de Dsehang, Cameroun. By A. Capponi. Bull. Soc. d* Etudes 
Cameroun., 1944, No. 7, 75-86. 

Hazards of the Trolley-Locomotive Haulage System in Coal Mines. By 
D. Harrington and R. G. Warncke. Inform. Circ. No. 7328, U.S. Bur. 
Mines. Pp. 38, loj x 8. (Washington, D.C.: Superintendent of Docu¬ 
ments, Government Printing Ofi&ce, 1945.) 

Some Phases in the Development of Coal-beneficiation Methods in Ala¬ 
bama. By W. M. Mobley. A.I.M.E. Tech. Pub. No. 1882, 9 PP* Min. 
Tech., 1945, 9 , No. 4. 

Annual Report of Research and Technologic Work on Coal. Fiscal year, 

1944. By A. C. Fieldner, P. L. Fisher and R. E. Brewer. Inform. Circ. 
No. 7322, U.S. Bur. Mines. Pp. 79, lo^ x 8. (Washington, D.C.: Super¬ 
intendent of Documents, Government Printing Office, 1945.) 

Inspection Standards for Bituminous Coal and Lignite Mines. Inform, 
Giro. No. 7333, U.S. Bur. Mines. Pp. 57, loj x 8. (Washington, D.C. : 
Superintendent of Documents, Government Printing Office, 1945.) 

A Contribution to the Study of the Production of Zeolites from Bituminous 
Coal. By C. C. La Grange and A. J. Petrick. J. Chem. Metall. Min. Soc. 
S. Afr., 1945, 46 , Nos, ii and 12, 235-247. 

Underground Gasification of Coal [in Russia]. By I. Abramov. Min, /., 
i 945 » 226 , No. 5742, 585-586. 

Restoring the Donets Coal Field. By G. H. Hanna. Min. and Metall., 

1945, 86, No. 463, 339-340. 


Diamonds 

Diamond Production in 1944. By S. H. Ball. Gemmologist, 1945, 15 , 
No. 170, 7-8, World production is estimated at 11,500,000 carats. 

The Science of Gemmology—II. By E. Gubelin. J. Gem., 1945, Aug., 
439-442. The testing and colour-grading of diamonds. 

Bibliography of Diamond Tools and Related Subjects. Pp. 10, gj X 8. 
(London: Diamond Trading Co., Ltd., August, 1945.) 

Contract Diamond Driliing in the Canadian Mining Industry in 1944. 
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Min, Metall. Chem, Br,, Dom, Bur, Stats. Pp. 8, ii x 8|. (Ottawa: 
Department of Trade and Commerce, 1945.) 

Diatomite 

El Kieselgnr : Su preparacidn y aplicaciones. By V. Aleixandre. Ion, 
1945. 8 , No. 48, 445 “ 45 <^^ 46^* 


Fluorspar 

Fluorspar. Raw Material for Process Industries. By H. G. Hymer. 
Chem. Metall. Engng., 1945 » 82 , No. 8, 98-99, iii. 

The Utilization of Fluorine Resources. By T. R. Scott. Austr. J. Sci., 
1945, 7 , No. 4, 106-111. 

Acid-Grade Fluorspar. Anon. Chem. Metall Engng., 1945, 82 , No. 8, 
130-133. An illustrated flowsheet of a beneflciation process. 

Fluorspar Mines of Ontario : Geology and Description of Chief Producers. 
By R. C. Rowe. Canad. Min. 1945, No. 7, 461-464. 

Gexustones 

The Science of Gemmology. By E. Gubelin. J. Gem., 1945, July, 
379-380. A summary of progress. 

Principles and Application of Refractometry. By O. McKay-Ferguson 
and B. W. Anderson. Gemmologist, 1945, I-8» No, 171, I3“i4. 

Jade of the Maori. By E. Ruff. J. Gem., 1945, June, 319-321. IX— 
New Zealand and China, 


Gtapliite 

Graphite for Manufacture of Crucibles. By G. R. Gwinn. A.I.M.E. 
Tech. Pub. No. 1909, 4 pp. Min. Tech., 1945, 4- 

Alabama Flake Graphite in World War II. By H. D. Pallister and R. W, 
Smith. A.I.M.E, Tech. Pub. No. 1908, ii pp. Min. Tech., 1945, 9 , 
No, 4, 


Gypsum 

Kettle Process of Calcination.’ By W, C. Riddell. Rock Prod., 1945, 
48 , No. 8, 88-89, 152. 

The Gypsum Industry in Canada, 1944., Min. Metall. Chem. Br., Dorn. 
Bur. Stats. Pp. 12, ii X 8J. (Ottawa: Department of Trade and Com¬ 
merce, 1945 0 Fnce 25 cents. 

Lime and Limestone 

limestones of Scotland : Area IV—South-West Highlands and Islands, 
By J. G. C. Anderson, with analyses by A. Muir. Wartime Pamphlet No. 
13, Geol. Surv. Great Britain. Pp. 21, 13 x 8 (London; Geological 
Survey and Museum, 1945.) Price is. ^d. 

Mineral Waters 

Carbon dioxide Springs and Exhalations in Northern Pondoland and 
Alfred County, Natal, By T. W. Givers. Imrans, Geol. Soc. S. Afr., 1941, 
44 , 233-301. 

The Hot Springs of the Tugela River near Kranskop, Natal. By T, W, 
Gevers, Trans. Geol Soc. S. Afr., X942, 45 , 65-74. 

Petroleum, etc* 

Oil and Petroleum Tear Book, 1945. Compiled by W, E, Skinner. Pp, 
hv + %B$, 8x5. (Ixjndon: Walter E. Skinner, 1945.) Price las. 6d. 
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United Kingdom Petroleum Trade, 1938 to 1944. Petrol. Times, 1945, 
49 . No. X255, 692-697. An analysis of imports by kinds, quantities and 
value but not by country of origin. 

International Petroleum Trade. Int, Petrol, Tr,, 14 , 7, 17 , 5 . Bur, Mines, 
Pp, 15, loj X 8. (Washington, D.C.: Superintendent of Documents, 
Government Printing Office, 1945,) 

Rock Disturbance in Relation to Economics and World Policy, By J. 
Roberts. Petrol, Times, 1945, 49 , No. 1254, 652 ; 654-656. 

Metamorphism of Organically-Formed Coal and Oil Rocks. By J. 
Roberts. Petrol, Times^ 49 , No. 1255, 687-690. 

Relationship of Rock Disturbance to Characteristics of Oils, By J. 
Roberts. Petrol. Times, 1945, 49 , No. 1256, 742-747. 

The Parent Substance of Petroleum. By J, Roberts. Petrol, Times, 
1945, 49, No. 1257, 793 - 795 - 

Chemicals from Petroleum. By F. E. Smith. /. Roy, Soc. Arts,, 1945, 
93 , No. 472, 565-598. 

Lubricating Greases, By A. S. C. I^wrence. /. Inst, Petrol,, 1945, 

No. 260, 303-314' 

Natural Gas in 1943. By R. B. Harkness. Ann, Rep, Ontario Dep, 
Mines, 1944, 63 , Pt. 5, 1-62. (1945)- 

Petroleum in 1943. By R. B, Harkness, Ann, Rep, Ontario Dep, 
Mines, 1944, 63 , Pt. 5, 63-67. (1945)* 

France's Oil Policy : To-day and the Future. By J.-J. Duprez. Petrol, 
Times, 1945, 49 , No. 1254, 645-647. 

'' War and Peace " in the Russian Oil Industry. Petrol, Times, 1945, 
49 , No. 1254, 633-634, 637. 

Hydrogen Sulfide Poisoning as a Hazard in the Production of Oil. By 
S. J. Davenport. Inform, Circ, No, 7329, 27 . 5 . Bur, Mines, Pp. 10, 
loj X 8. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1945.) 

Gas Injection into the McClosky Limestone in the Griffin and New 
Harmony Oil Fields, Indiana and Illinois. By C. H. Riggs. Rep, Invest, 
No, 3818, 27 . 5 . Bur. Mines, Pp. 28, loj- x 8. (Washington, D.C.: Superin¬ 
tendent of Documents, Government Printing Office, 1945-) 

Natural Motor-Gasoline Survey, Winter 1944-45. By O. C. Blade, Rep, 
Invest, No, 3820, U,S, Bur. Mines. Pp. 27, loj x 8. (Washington, D.C.: 
Superintendent of Documents, Government Printing Office, 1945-) 

A R6sum6 of the Paleozoic Stratigraphy of Colorado. By J, Harlan 
Johnson. Quart, Colo. Sch, Mines, I945» 40 , No. 3, 1-109. A compilation 
to serve as a basis for petroleum prospecting in the state. 

Development of Oil-Shale Resources Undertaken by U.S. Bureau of 
Mines. By A. J. Kraemer and F. E. Buchan. Chem. Engng, News, 1945, 
83 , No. 17, 1523-1527. 


Quartz 

High-Grade Silica Rocks of the Scottish Highland and Islands. 2nd 
Edition. By J. G. C, Anderson. Wartime Pamphlet No, 7, Geol, Surv, 
Great Britain, Pp. 30, 13 X 8. (London : Geological Survey and Museum, 
1945.) Price IS. 6 d, 


Refractories 

The Constitution of Refractory Clays. By W. Grimshaw, E. Heaton and 
A. L. Roberts. Trans. Brit, Ceram, Soc., 1945, 44 , No. 6, 69-92. 

The Application of Infra-Red Radiation to the Drying of Refractories. 
By A. L. Roberts. Refractories 1945, 8, 30X-313. 

More News of Progress in the Development of Refractories. By L. 
Sanderson. Refractories J., 1945, 8, 316-319. 

Beneficiation of South Carolina Sillimanite Schists. By C. Rampacek, 

23 
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B. H. Clemmons and J. B. Clemmer. /. Amer. Ceram, Soc,, 1945, 28 , 
No. 8, 197-205. 

Sillimanite in South Carolina. By L. L. Smith. Econ, GeoL, 1945, 40 , 
No. 4, 298-304. 

Salt 

The Salt Industry in Canada, 1944. Min. MetalL Chem. Br., Dorn. 
Bur. Stats. Pp. 8, ii x 8J. (Ottawa: Department of Trade and Com¬ 
merce, 1945.) Price 25 cents. 

Salt Deposits of the Dankalian Depression. By H. L. Holloway, Min. 
Mag., Lond., 1945, * 3 ^ 3 , No. 4, 211-216. Description of deposits on the 
Eritrean-Ethopiaii frontier. 

Earth-Salt Deposits in the Shimoga and Chitaldrug Districts. By N. M. 
Mallikarjunappa. Rec. Geol. Dep. Mysore, 1940, 89 , 126-144. 

Silica Sand 

Silica Sand Production at Loch Aline. Cement, Lime and Gravel, 1945, 
20 , No. 2, 39-41- 

Sulphur 

Statistics [on Sulphuric Acid]. Pp. ii, 9J x 8. (London: The National 
Sulphuric Acid Association, Limited, 1945-) Covering the period Jan. 
1940-June 1945, 

Production of Pyxite Concentrates. Chem. Engng. Min. Rev., 1945, 87 , 
No. 442, 311-313. Flotation tests on Norseman gold ores. 

Vermiculite 

Vermiculite Insulation, Rock Prod., 1945, 7 » ^ 5 * ^ survey of the 

uses of vermiculite concrete. 

New Vermiculite Plant. By P. Anoe. Rock Prod., 1945, 48 , No. 7, 67. 

Water Power and Supply 

Scientific Methods of Water Finding. By H. F. Frommurze. Proc. 
Geol. Soc. S. Afr., 1943, 46 , xxiii-xxxviii. 

Constructional Scheme No. i. North of Scotland Hydro-Electric Board, 
Scottish Home Dep. Pp. 17, 9i X 6. (Edinburgh : H.M. Stationery Office, 
1945.) Frice 3<i. 

Constructional Scheme No. 2. North of Scotland Hydro-Electric Board. 
Scottish Home Dep. Pp. 19, 9 J X 6. (Edinburgh : H.M. Stationery Office, 
1945.) Frice zd. 

Notes on the Underground Water Resources near Katharhal for the 
Chitaldrug Water Supply Project. By M. B. Eamachandra Rao. Rec. 
Geol. Dep. Mysore, 1941, 40 , 59-67. 

Quality of Surface Waters of the United States, 1942, Water Supply 
Pap. 950. U.S, Geol. Surv. Pp. 68, 9 x 5J. (Washin^on, D.C.: Super¬ 
intendent of Documents, Government Printing Office, 1944.) 

The Geological Aspects of the Sites investigated for constructing the 
Generating Station and its Water Ways, in connection with the Jog Falls 
Hydro-electric Project. By B. Rama Rao. Rec. Geol, Dep. Mysore, 1941, 
39-58- 

The Perennial Yield of Artesian Water in the Coastal Area of Georgia 
and Northeastern Florida. By H. H. Cooper, Jun., and M. A. Warren. 
Econ. Geol., 1945, 40 , No. 4, 263-282. 

Geology of l 5 am Sites on the Upper Tributaries of the Columbia River in 
Idaho and Montana. Water Supply Pap. 866-B. U.S. Geol. Surv. Pp* 
116, d X 6* (Washington, D.C.: Superintendent of Documents, Govern- 
ment Pnmiing 



EMPIRE EDUCATIONAL FACILITIES 


EXHffimON GALLERIES, LANTERN SLIDES, FILMS, 
LECTURES, Etc. 


NOTES 

Exhibition Galleries.—^The half-year covered by this issue of 
Exhibition Galleries Notes has seen the passing of the World War, 
but not, as most people have already discovered, the passing of 
war-time conditions. Of the latter, lack of manpower seem.s to be 
a predominant feature, and this factor more than any other has 
prevented the return of the Exhibition Galleries to their pre-war 
footing of all day and every day opening. Thanks, however, to 
the manner in which the members of the Women’s Voluntary 
Services and other ladies have responded to our appeal and re¬ 
assembled to place their services as official custodians at our dis¬ 
posal, we have been able to revert to the part-time opening which, 
as already recorded in earlier issues of these Notes, marked the 
less strenuous periods of the war-time enemy attacks on London. 
By these means, throughout the past half year, the Empire Courts 
have been, available for public inspection on every weekday afternoon 
from a p.m. to 4.30 p.m., together with one three-quarter hour 
session of Empire films in the Cinema, starting at 3.30 p.m. In 
addition, as has been the case throughout the whole of the war, the 
Courts have remained available to organised parties, by pre-arrange¬ 
ment, at any mutually convenient time within normal office hours, 
a facility which has also been granted to individual visitors who 
made personal requests at the Inquiry Office. 

The overall response to these general facilities has been very 
gratifying. During the six months under review, the Galleries 
have been visited by 38,502 persons, of whom 9,315 were comprised 
in 207 parties. Of these latter parties, personnel of the various 
Fighting Services have preponderated, and the chief constituent 
commands, and purposes for which their troops made visits, may 
be smnmed up as follows. 

• Many ppties of Overseas troops, mainly of the Canadian and 
Indian armies, have come to renew acquaintance witlx their various 
home countries,’while groups from S.E.A.C., from the W.R.N.S. and 
A.T.S, on .delegation to Overseas countries have come to obtain a 
Ibackground knowledge of the country to which they will eventually 
proceed. 
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Parties of various troops, but notably of the Guards, the Royal 
Artillery and the Royal Pioneer Corps, have paid visits as part of 
their normal educational courses. In this latter connection, the 
Army Educational Corps have not only brought parties of troops 
but have sent their instructors in Empire geography to attend 
officially conducted sessions, so that they in turn may conduct their 
own parties later on. 

The next largest group of visitors consists of school classes, many 
under the guidance of their own teachers, but more frequently with 
a request for official guidance and explanation of the exhibits. 
Indeed, the overall demand for guide lecturers both from troops and 
schools had become so great that it could not have been fuHy met 
but for the return to duty in September of one of the Institute's 
official guide-lecturers from the Middle East theatre of war. 

Apart from this definitely educational rdle played by the Empire 
Courts, they have served a very useful purpose in bringing home to 
even the most casual visitor the important part which Empire 
products play in his everyday life. 

This story of the Empire's team-work which is continually 
going on, both in war and in peace, is one which cannot be too 
frequently told, and its “ visud telling "—^by means of diorama, 
story exhibit, model and pictorial travelogue as practised in the 
Exhibition Galleries—^provides just the right background for its 
absorption. Small wonder is it, then, that the remark most fre¬ 
quently heard from provincial visitors is " Lucky Londoners to 
have a place like this at their doorsteps, easy of access and providing 
up-to-date Empire information in new and attractive forms." 

Nor is this appreciation merely verbal, for more practical methods 
can be recorded in the fact that the Governments of Udaipur, 
Jaipur and Baroda have now decided to join other Indian States 
in installing and maintaining their own Courts, and that the Govern¬ 
ment of Hyderabad wish to acquire more exhibition space with the 
object of improving on their present displays. These decisions have 
necessitated an extension of the Indian States section into the 
southern end of the Exhibition Pavilion. The construction of the 
necessary equipment (dioramas, showcases, transparency ifittings, 
etc.) is now well in hand. 

Other practical forms of appreciation which should be noted are 
donations from Mr. G. D. Birla and Mr. G. S. Lall to provide 
dioramas for the Indian Court; from Mr. Chand Mull for the 
improvement of the Indian mica ^splay; from the Government of 
Burma for a new diorama for the Burma Court; and from the 
Hudson's Bay Company to provide a bronze statuette of Henry 
Hudson for the Canadian Court. 

Plans for more colourful and more dynamic displays are in 
project for a number of other Courts and these will be put into 
effect as funds, man-power and materials become available. 

During the period under review the Empire Courts have received 
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their usual quota of visits from officers on leave from the Colonial 
Empire. A list of them appears on pages 348 and 349. 

It is an honour and a pleasure to record a visit to our Exhibition 
Galleries on July 2 by Queen Mary, attended by Lady Cynthia 
Colville and Major the Hon. John Coke, when Her Majesty inspected 
exhibits in the East, South and West Galleries. 

Among other distinguished visitors who have ba:n received by 
the Director and have either made a tour of the Exhibition Galleries 
or visited the Empire Courts in which they were particularly inter¬ 
ested were; 

June 8: Mr. S. G. Vesey Fitzgerald, M.A., Barrister at Law, 
I.C.S. (Retired). Lecturer in Indian law. University College, 
London. 

June II: Dr. Cronje, South African delegate (from the South 
African Wool Board) to the International Wool Publicity 
Research Secretariat in London. ' 

July 7: Mr. J. A. Stendall, Curator, Municipal Museum and 
Art Gallery, Belfast. 

July 10: Sir Raiboart MacDougall, K.C.M.G., (M.E., I.C.S., 
Counsellor to the Governor of Burma, accompanhid by Lady 
MacDougall and Miss MacDougall. 

July 25: Sir Stewart Symes, G.B.E., K.C.M.G., D.S.O., 

Governor-General of the Sudan 1934-1940, accompanied by 
Lady Symes and Mrs. Creighton-Stewart. 

July 27 : Mr. H. M. Hake, C.B.E.. F.S.A., F.R.Hist.S., Director, 
National Portrait Gallery. 

July 30 ; Mr. W. V. Grigson, C.S.I., I.C.S., Revenue and Police 
Member, Government of Hyderabad. 

August I: Dr. H. Crookshank, B.A., Director, Geological 
Survey of India. 

September 7: Mr. J. P. Raffray, C.B.E., K.C., Member of the 
Executive and Legislative Councils of Mauritius. 

September ii; Sir John Merrick, C.M.G., O.B.E., Chief Secre- 
' tary, Uganda Protectorate. 

October 12 : Dr. J. R. H. van Nouhuys, Director of the Fibre 
Institute, Delft, Holland. 

The Alaska Highway .—^Although war is in the main a destruc¬ 
tive business, it does at times leave behind some results of a per¬ 
manently useful nature. One of the most important undertakings 
planned and completed under the impulse of the World War which 
bas just passed was the building of the highway and aircraft staging 
route which now traverses Canada, connecting the United States 
with Alaska, and popularly known as the " Alcan Highway," 

The Japanese attack on Pearl Harbour created an immediate 
menace to the western seaboard of North America, namely the 
Pacific coasts of both the United States and Canada. In particular 
the sea route—^tbe only route for supplies—between Alaska and 
those strategically important outposts, the Aleutian Islands, was 
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jeopardised. Under the force of such circumstances, the two 
Governments concerned at once decided to build to Alaska an 
alternative land route which would be sheltered by the high moun¬ 
tain ranges extending north and south through the Canadian 
Province of British Columbia and the Yukon. This route was also 
designed to link together five small airfields already constructed 
and lying between Edmonton in Alberta and Whitehorse in the 
Yukon, the whole distance being nearly one thousand miles. 

The first step taken was to enlarge the airfields. Then, as soon 
as large aircraft could land on them, armies of workmen were flown 
north to build the sections of road to join them. From each airfield 
two parties equipped with the heaviest bulldozers drove north and 
south, forcing their ways through country scarcely surveyed except 
from the air, in order to make contact with each other. 

Fuel was needed both for aircraft and motor vehicles, and for 
this purpose the recently discovered oil field at Fort Norman, just 
south of Great Bear Lake, was developed, its oil being pumped six 
hundred miles through a hastily constructed pipe line to an oil 
refinery at Whitehorse. 

All the several projects were started within a few weeks of each 
other in 1941, and all were in successful operation by November 
1942. The manner in which this huge engineering feat was carried 
out is well illustrated by a set of photographs supplied by the 
National Film Board of Canada, through the kind offices of Sir 
Stephen Tallents, K.C.M.G., C.B., C.B.E., and now on exhibition 
in the Canadian Court. 

For Canada, this new highway has opened up vast tracts of 
territory formerly only inhabited by small groups of settlers, and 
has made accessible new areas of land, rich in oil and other minerals, 
and potentially valuable for agricultural and forest exploitation. 


Empire Lantern Slide Library.—During the six months April 
1945 to September 1945 covered by this report, 23,220 lantern 
slides have been issued to schools and lecturers in the United 
Kingdom. The details are shown below: 


United Kingdom . 
Canada . . , 

Australia 
Kew Zealand 
South Africa * 

India 

Burma 

The Colonial Empire . 
Products of the Colonial 
Empire. 

General Tours 
History . , 


April 

May 

June 

180 

180 

60 

1,020 

840 

360 

420 

300 

360 

120 

300 

420 

60 

240 

240 

540 

300 

240 

420 

120 

540 

2,100 

2,100 

2,220 



180 

120 


60 

120, 


— 

5,100 

4.740 

4,6So 


July 

Aug. 

Sept. 

180 

300 

540 

180 

120 

600 

120 


240 

240 


180 

180 

.— 

60 

840 

300 

60 

360 

120 

660 

900 

420 

1,620 

60 

ww- 

60 

— 


60 

x8o 

— 

120 

3.240 

1,260 

4,200 
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Three new Picture Talks on India have been written by Sir 
John Gumming, K.C.LE., C.S.I., M.A. The first talk on “ Rural 
India *' emphasises that although India is among the eight leading 
industrial countries of the world, it is still primarily an agricultural 
country in which four-fifths of the population live and work in 
rural areas. As a preliminary to a description of crops grown, 
general village life is illustrated by t37pical street scenes in a model 
village, the market, and the village well. 

The differences from English rural life become clear after pictures 
have been seen showing tjrpes of agricultural instruments employed 
in India, the use of oxen where we should use horses or tractors, 
and the cultivation and production of rice, sugar, tea and coconuts. 

After a reference to the tragic burning of animal manure as fuel. 
Sir John deals with the fishing industry and the minor rural indus¬ 
tries, the cobbler, the brickmaker, and the carpenter, concluding 
with pictures of children at work and play in the village schools. 

In the second talk on the “ Peoples of India,” written in the 
form of a circular tour of the whole sub-continent, the emphasis is 
on the diversity, variety and size of India’s population. Men, 
women and children of many types are shown in their ordinary 
occupations and on special occasions, such as weddings, so that we 
see their houses, clothes, ornaments and something of their customs 
and religions. The keynote of the talk is India as a land of many 
peoples. 

In his third talk, " India’s Old Time Buildings,” Sir John deals 
with the prehistoric remains, Buddhist Stupas, Jain memorials, 
rock excavations, Hindu temple architecture, and Moslem buildings. 

In anticipation of the time when schools will be equipped with 
film strip projectors, the illustrations for sixteen of the picture 
talks in the Library have been made into film strips, and are now 
available for loan. All new talks will be made into fflbm strips. 

Central Film Library.—^The circulation of films for the six months 
May to October is shown below: 



Empire. 

G.P.O. 

M.0.1. 

Total. 

May . 

, 2465 

370 

4584 

7420 

June 

2073 

369 

3843 

6285 

July . 

1794 

259 

3205 

5253 

August 

. 491 

79 

2221 

2791 

September 

. 1782 

284 

3316 

53^2 

October * 

3223 

486 

5160 

8871 


The remainder of the films made by Mr. R. Kingston Davies in 
East Africa in 1938 have been added to the Library, and all twelve 
films of this series are now in circulation. They are 16 mm. silent, 
and the titles are: 

Peoples of Kenya . . . The Somalis and the Boran tribes. 

• Peoples of Tanganyika . . Life of the people in Mbeya and Mbulu districts. 

Shamba Ya Kahava . . Cultivation and harvesting of coffee, 

Shamba Ya Chai . . . Cultivation and harvesting of tea. 
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K.A.R. Signals 
Shamba Ya Katani , 
BVana M'Shamba 
Bugufi 

Kigezi 

Ankole 
Katwe 
Bwamba . 


The Kings African Rifles. 

The Production of sisal, 
work of an agricultural oflicer. 

How hoes are made in Bugufl by native craftsmen 
using only local materials and tools. 

The mountainous district in the extreme South 
West corner of Uganda. 

Comparing Hamitic " and Bantu peoples. 
Working the salt lake. 

A primitive African community. 


Two new films on West Africa are now available. They are 
Mamprusi Village,” showing life in the Mamprusi district of the 
Gold Coast, where the responsibilities of government are shared 
between the local chiefs and the District Commissioner, and 
“Achimoto College.” These are the first of a new series of sound 
films on West Africa being made by the Ministry of Information 
for the Colonial Office. 

The National Film Board of Canada has presented to the Library 
single i6 mm. prints of a number of colour films on Canada. Among 
the subjects covered are scenery, interpreted by Canadian landscape 
artists, the Great Lakes, Eskimo life, and Indian fur trapping. 
The distribution of these films is necessarily limited as there is only 
one copy of each, and it is impossible at the present time to obtain 
further colour prints. 


Empire Lectures to Schools.—^The popularity of the Lectures 
Scheme with the schools has continued to grow, and there are no 
signs of any diminution of the demand for this service. During 
the lecture season which ended in August 1945, 3,044 lectures were 
given to audiences aggregating 436,832 schoolchildren. The com¬ 
parative figures for the previous lecture season were 2,177 and 
329,429 respectively. 

The need for the building up of a sound knowledge of Empire 
affairs and a sympathetic understanding of Empire problems is 
generally agreed. It is to be hoped, therefore, that the Institute’s 
Lectures Scheme (initially a war-time measure) may become a 
permanent contribution to Empire education in the United Kingdom. 
Before this hope can be realised, however, the problem of an estab¬ 
lished financial basis on which the Scheme may operate will have 
to be solved. 

A third conference of lecturers and school representatives was 
held on July 21 last. Continuing the very successful experiment 
made at the second conference (reported in a previous issue) an 
invitation to open the discussion was extended to Mr. G. H. McKay 
and Dr. M. F. Lowe, Lecturers of the Northern Polytechnic, Hollo¬ 
way. A memorandum prepared by Dr. Lowe had been circulated, 
and the conference applied itself to three main considerations: 
(i) “ Why does the school ask for Empire Lectures ? ” ; (2) " What 
does the school expect from the lectures ? ” ; and (3) “ What is 
the most effective lecturing technique ? ” A keen and diverse 
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discussion ensued, and not the least valuable contributions were 
made by three students of the Polytechnic, who had been invited 
to participate, on the recommendation of the second conference. 
The main object of the Scheme was well summarised by Dr. Lowe, 
who suggested that, while the teacher could provide a black- 
and-white sketch of the Empire, it was the lecturer to whom 
they turned to fill in the colour and to give “ life ” to the 
picture. 

The recruitment of suitable lecturers has continued, and an 
intimate personal knowledge of some comitry or countries of the 
Overseas Empire has continued to be an essential qualification 
governing their appointment. Among those who have recently 
joined the Scheme are Dame Katherine Jones (South Africa, Sudan 
and Palestine), Miss H. M. RoUeston (New Zealand and East Africa), 
Mr. Peter Blackman (Barbados), Capt. John Green, lately of the 
Nyasaland Police (Rhodesia and Nyasaland), S/Ldr. B. S. Leete, 
O.B.E. (India and South Africa), Mr. Ivan Pedersen (South and 
East Africa), and Mr. David Schloss, B.A. (New Zealand, Australia 
and Ceylon. Lecture tours have already been arranged for several 
of these recruits to the Scheme, and most encouraging reports 
have been received from the schools visited. 

Now that schools are returning to the towns and villages which 
they had had to evacuate owing to the war and the basic re-organisa¬ 
tion of the educational system has surmounted its initial disturbance, 
the Lectures Scheme should have no difficulty in retaining a system¬ 
atic and settled place in the teaching of Empire geography and ih 
reaching parts of this country which war-time circumstances have 
hitherto restricted to a very limited participation. 


Empire Schools Correspondence.—^During the period of six 
months covered by this review lists of names of 701 children in 
South Africa and 215 children in India desirous of corresponding 
with students in this country, were received. Nearly all these 
applicants have been dealt with, suitable correspondents have been 
found, and evidence has been received that interesting contacts 
have been formed. 

For reasons of security it has not been possible, during the war, 
for the Dominions of Australia and New Zealand to participate in 
this Scheme. With the cessation of hostilities in the Far East, 
however, the High Commissioner in London for the Government of 
Australia has invited the Institute to bring the Scheme to the 
notice of the Directors of Education in each of the six Australian 
States. The High Commissioner in London for the Government of 
New Zealand has also referred the matter again to his Government, 
and an early and favourable reply is expected. 

Colonial Visitors.—The following is a list of officers on leave 
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from the Colonial Empire who have visited the Institute during the 
six months ending November 1945 : 

June 

Dr. K. a* Davies, Director of Geological Survey, Uganda. 

Dr. F. Dixey, Director, Geological Survey, Nigeria, 

H. Fraser, Assistant Conservator of l^’orests, Tanganyika Territory. 

Dr. N. R. Junner, M.C., Director, Geological Survey, Gold Coast. 

G. W. Locic, Senior Agricultural Officer, Tanganyika Territory, 

C. O. Oates, Senior Agricultural Officer, Kenya. 

The late F. Oates, M.B.E,, Geological Survey Department, Tanganyika Territory. 
Dr. H. H. Storey, Chairman, East African industrial Research Board. 

July 

W. G. Alcock, Lands Officer, Nyasaland. 

J. P, Attenborough, Director of Education, Aden. 

J. D. Broatch, Senior Agricultural Officer, Gold Coast. 

J. V. R. Brown, Senior Agricultural Officer, Tanganyika Territory. 

W. B, Collins, Assistant Conservator of Forests, Gold Coast. 

H. Howarth, Public Information Officer, Palestine, 

D. S. Miller, Director of Education, Basutoland. 

N, V. Rounce, Senior Agricultural Officer, Tanganyika Territory. 

S. H. Shaw, Geologist, Palestine. 

A. F. W. Sheffield, Agricultural Officer, Nigeria. 

C. L, Skidmore, Senior Agricultural Officer, Gold Coast. 

C. C. Webster, Agricultural Officer, Nyasaland. 

J. K. H, Wilde, Veterinary Research Officer, Tanganyika Territory. 

C. G. Wise, Master, Achiraota College, Gold Coast. 

August 

V. A, Becklby, M.C., Senior Agricultural Chemist, Kenya. 

P. L. Bradley, A^cultural Officer, Nigeria. 

A. K. Briant, Agricultural Officer, Zanzibar. 

G, O. Case, Director of Public Works, British Guiana. 

Dr. a. E. S. McIntosh, Chief Research Officer, Malaya. 

K. C. Murray, Education Officer, Nigeria. 

W. E. Nicholson, C.B.E., Director of Education, Sierra Leone. 

A. W. A. Spicer, Education Officer, Nigeria. 

September 

Sir Hilary Blood, K.C.M.G., Governor and Commander-m-Chief, Gambia. 

L. H. Brown, Agricultural Officer, Nigeria. 

R, S. Champion, O.B.E., Governor and Commander-in-Chief, Aden. 

A. Foggie, Senior Assistant Conservator of Forests, Gold Coast. 

J. B. Gotx, Assistant Director of Education, Nigeria, 

M. A. G, Hensckell, Agricultural Superintendent, British Guiana. 

E. H. Jaques, Geologist, Nigeria. 

J. P. W. Logie, Assistant Conservator of Forests, Kenya. 

F. R. Mason, Director of Agriculture and Fisheries, Palestine. 

R, W. R. Miller, Director of Agriculture, Tanganyika Territory, 

H. R. Phillips, Senior Education Officer, Nigeria. 

J. D. PoLLEXx, Acting Director, Geological Survey, Sierra Leone. 

Dr. F. j. Pound, Agronomist, Department of Agriculture, Trinidad. 

J. K. Robertson, Agricultural Officer, Tanganyika, 

S. H. Semple, Education Officer, Palestine. 

Rev. Dr. R. Simpson, Biology Master, Achimota College, Gold Coast, 

A. J. Spicer, Education Officer, Nigeria. 

E, E. Thomas, 3 £ducation Officer, Nigeria. 

A. L. C, Thorne, Veterinary Officer, Gold Coast. 

October 

D. W. H, Baker, Agricultural Officer, Nigeria, 

F, R. Bell, Veterinary Officer, Uganda. 
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F. L. Brown, O.B.E., Assistant Colonial Secretary, Jamaica. 

C. P. Ellis, Senior Education Officer, Sierra Leone, 

K. B. Forge, Education Officer, Nigeria. 

B. E. Frayling, O.B.E., Chief Inspector of Mines, Nigeria. 

G. Gamble, Assistant Agricultural Offiicer, Kenya, 

Dr, J. C, Haigh, Economic Botanist, Ceylon. 

P, S. Hammond, Agricultural Officer, Gold Coast. 

R. K. Kerkham, Agricultural Officer, Uganda. 

Captain R. C. Marshall, Chief Conservator of Forests, Gold Coast. 

A. B. Mathews, O.B.E,, Senior Commissioner, Colonial Administration Service, 

West Africa. 

Mrs. L. S. Moffett, Headmistress, Girls’ High School, St. Vincent. 

B. G. Owen, Senior Agricultural Officer, Nigeria. 

W. A. Powell, Labour and Welfare Officer, Nigeria. 

S. F. G. Smith, General Secretary, Department of Trade, Sudan. 

H. W. Whiddett, Education Officer, Kenya. 

J. Wright, Agricultural Superintendent, Gold Coast. 

November 

D. J. Billes, Agricultural Superintendent, Gold Coast. 

F. K, Botler, Senior Education Officer, Nigeria. 

J. G. Cater, Senior Assistant Conservator of Forests, Trinidad. 

F. W. De St. Croix, Live Stock Education Officer, Nigeria. 

D. Gillett, Master, Achimota College, Gold Coast. 

A. L. B. Hay, Senior Education Officer, Nigeria. 

R. N. Henry, Controller of Supplies, Cyprus. 

F. B. Leech, Veterinary Officer, Nyasaland. 

A. H. S. Megaw, Director of Antiquities, Cyprus. 

J. R. G. Watters, Assistant Conservator of Forests, Nigeria. 

A. H. Young, Trade and Commerce Department, Nigeria. 

All Dominion, Indian, Burmese and Colonial Officers, as well as 
private residents from the Overseas Empire, who may be visiting 
London, are cordially invited to come to the Institute to see the 
Exhibition Galleries and to discuss with the Director and his staff, 
scientific and technical problems in which they may be interested. 
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Kapok, comparative study of some properties of . , , .180 

Kenya, recent analyses and tests of a diatomite .... 55 

Kinloch, D., Notes on Some Gold Coast Trees ..... 296 

Kissin, I., Co-operation in Forestry ...... 109 


Lead in South Africa -.127 

Ley Farming in Sweden ........ 226 

Lockwood, J. F., Flour Milling ....... 293 

„ Provender Milling . . . . . -3195 


McConnell, R. B., mining geology of the Iramba-Sekenke Goldfield, 
Tanganyika ..... 

Major, F., pyrethrum flowers from Nigeria 
Malaya, meranti wood as source of paper pulp 
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Marking of hides and skins 
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Mica and corundum production in Nyasaland . 
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Mineral discoveries in Uganda .... 
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7 

265 

86 

8 

35 

160 

265 

67 

123 

229 

245 
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294 

316 

86 
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New Zealand, tung oil production in 
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„ geology and mineral resources 
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Notes on Some Gold Coast Trees 
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Oil in British Guiana ... 243 

„ South Australia.241 

Ontario, geophysical survey work in.133 

Opencast working of ironstone and coal in Britain . . . * I37 


Paper pulp, meranti wood from Malaya as source of . . . . , 265 

Petrol — Its Development, Past, Present and Future . . . . 68 

Phosphates and Superphosphates ....... 64 

Principles and Methods in the Canning of Fishery Products . . . 107 

Principles of Physical Geology ....... 63 

Provend^ Milling n ..295 

of Animal Fodder in Tropical a^td Sub-tropical Countries . 225 
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Rajputana, mica, beryl and columbite-tantalite in . . . . 228 

Rice in the Western Hemisphere : Wartime Developments and Post-w.ar 

Problems .. 298 

Roach, W, A«, and Roberts, W. O., Further Work on Plant Injection 

for Diagnostic and Curative Purposes ..... 294 


Sandell, E. B., Colorimetric Determination of Traces of Metals . . 66 

Science and Salvage .38 

Sericultural legislation in the Argentine ...... 276 

Sheep 227 

Sierra Leone, black pepper from.6 

„ „ diamonds from Woyie River,.. 

„ ,, world's largest alluvial diamond • 55 

South Africa, lead in.127 

,, „ report of Committee on deep level mining in . - 237 

,, ,, tung oil production in ...... 15 

„ „ uranium and thorium restrictions .... 322 

,, Australia, search for oil in. .241 

Soya bean crop in the United States ...... 88 

Soybean Chemistry and Technology ....... 35 

Spencer, Guilford L., and Meade, George P., Sugar Cane Handbook 292 
Spring Frost Damage in Orchards and its Possible Prevention . , 299 

Standard Methods for Testing Petroleum and its Products . . . 246 

Steelplant Refractories : Testing, Research and Development . .143 

Sturrock, D„ Tropical Fruits for Southern Florida and Cuba and their 

Uses ........... 108 

Sugar Cane Handbook ......... 292 

Sunflower Seed from Nigeria . . . . . . . .83 


Tanganyika, geological work in . . . 

,, geology of Iramba-Sekenke goldfield 
Termite-Proi^ng of Timber for Use in the Tropics 
Text-book of Pharmacognosy .... 

Thomas, J, F. H., Sheep . 

Thorium restrictions in South Africa 
Timbers of French Equatorial Africa 
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Trends in exploration of mineral deposits 
Tropical Fruits for Southern Florida and Cuba and th 
Tung oil production in the Empire . 
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Uganda, mineral discoveries ..60 

United States, soya bean crop.88 

Uranium and thorium restrictions in South Africa .... 322 

Western Australia, blue asbestos in.239 
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WiCKiZER, V. D., Rice in the Western Hemisphere : Wartime Develop¬ 
ments and Post-War Problems .298 

Wise, L* E.* Wood Chemistry ........ 108 

Wood Chemistry . . . . * . . . . . 108 











